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Summary

This study began with three questions.

The first was: Is there really a need for new contraceptives and, if so, why?

The second was: If, as has been said, the field of contraceptive research and
development has somehow lost the energy that characterized it at the time of what
is called the “first contraceptive revolution,” are there new prospects in the sci-
ence that could reenergize it?

The third was: Given such prospects, would they be sufficient to accomplish
that revitalization? The committee sensed early in its deliberations that, as excit-
ing as scientific opportunity might prove to be, the climate for development
would constrain it. Thus, the committee opted not only to explore the prospects
in the new science, but to examine the context for collaboration between the
public and private sectors that would be essential to meeting the need and demand
for new contraceptive options.

THE EXISTENCE OF NEED AND SOME
FUNDAMENTAL CONCEPTS

Other questions surfaced early in the committee’s work: Was there really a
need for new contraceptives, why, and what kind of contraceptives? The com-
mittee pressed itself to answer those questions and concluded that there is not
only a need for new contraceptives but evidence of a real market for them. While
the existing array of contraceptive options represents a major contribution of
science and industry to human well-being, it fails to meet needs in significant
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populations and the costs of that failure are high, for societies, for families, and
for individuals.

Throughout its work, the committee sought to frame the issues around con-
traceptive research and development in a way that might offer a fresh outlook on
the subject. Four concepts seemed to merit integration into such a framework:
the idea of a “woman-centered agenda,” the challenges of unintended pregnancy,
consideration of contraceptives from both the perspective of need and market
demand, and new possibilities for collaboration between the sectors.

The Idea of a “Woman-centered Agenda”

For many years, women’s health groups and advocates, as well as some
researchers, have called for more safe and effective contraceptives that would
better meet the needs of both women and men. In 1989, Carl Djerassi, a major
figure in the development of the first contraceptive pill, suggested a list of priori-
ties for new contraceptives. In order of descending priority, they were: (1) a new
spermicide with antiviral properties, (2) a “once-a-month” pill effective as a
menses-inducer, (3) a reliable ovulation predictor, (4) easily reversible and reli-
able sterilization for males, (5) a contraceptive pill for males, and (6) an antifer-
tility vaccine for males or females or both.

Over the half-decade since then, a construct referred to as a ‘“woman-cen-
tered agenda” has evolved, its source an expanding dialogue within a number of
national and international women’s groups, and between some of those groups
and scientists working in reproductive and contraceptive research. The agenda
reflects a more expansive view of contraception that attempts to integrate con-
cerns for contraceptive efficacy into concerns for the overall reproductive health
and general well-being of the primary users of contraceptives, that is, women.
The notion of a woman-centered agenda for contraceptive research and develop-
ment does not imply that there is some “universal woman” or some necessary,
unitary view of women’s preferences; it is simply that the field should refocus
itself toward approaches in areas where the needs of women are still unmet by
existing methods.

At the top of that agenda are three types of methods that were included in that
1989 agenda. Slightly restated, these are contraceptives that are also protective
against sexually transmitted diseases (STDs), including human immunodeficiency
virus (HIV); menses-inducers and monthly methods targeted at different points in
the menstrual cycle; and contraceptive methods for males that would both expand
their range of contraceptive choice and their sharing of the responsibility for
contraception.

There is also a subtext for the agenda that has two themes: One is women’s
concern for control over their own bodies, including control over the occurrence
and timing of pregnancy; the other concern is for equity in terms of physical
safety and well-being. The basic message from research around these topics is
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that, as a general matter, women want contraceptives that are safe and effica-
cious, with minimal side effects. However, some women also assign value to
methods that are discreet, easy to use, and nonsystemic. For still others, it is
important that they themselves control method use, in other words, methods that
are not controlled by a partner or unduly dependent on a provider. And, as
reflected in the agenda, many women want full protection against sexually trans-
mitted infection.

No single contraceptive can ever satisfy all these criteria simultaneously.
Nor is that required since individual needs will always vary personally and
situationally. At the same time, the present array of contraceptive technologies
does not respond adequately to these criteria for many women and couples, many
of whom would be willing and able to pay were there a fuller range of contracep-
tive options. In more and more societies, rich with technological diversity and
replete with seemingly endless permutations of consumer goods, it is odd indeed
that these particular options, central to the lives of so many individuals, families,
and societies, are so limited.

The Challenge of Unintended Pregnancy

A recently published report by the Institute of Medicine made the following
its lead recommendation: “To begin the long process of building national con-
sensus around this norm, the committee recommends a multifaceted, long-term
campaign to (1) educate the public about the major social and public health
burdens of unintended pregnancy; and (2) stimulate a comprehensive set of ac-
tivities at the national, state, and local levels to reduce such pregnancies.” Simi-
lar objectives have motivated public statements by the United Nations Population
Fund and the Alan Guttmacher Institute that underscore concerns about unin-
tended pregnancy as a global problem.

This committee finds the central ideal of this proposed campaign—‘“every
child a wanted child”—compelling, for women, for children, and for families.
Attainment of this ideal is far too critical to be left to chance or the passage of
time. It requires a thoughtful and deliberate response, a pivotal part of which
must be the increased, careful, and consistent use of some form of contraception
or, for the highly motivated, the exercise of periodic abstinence. Thus, greater
knowledge about reproductive health and, in that context, contraception, is essen-
tial for providers, consumers, and the public at large, if fully informed, free, and
appropriate choices are to be made about fertility regulation and sexuality. In
turn, the proper use of contraceptive technologies for fertility regulation is linked
both to the availability of quality contraceptive services providing a full range of
safe, approved methods of contraception and an earnest and continuing search for
more and better methods for more people.

In this connection, the committee finds understanding both in the United
States and the developing world about the extent, causes, and consequences of
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unintended pregnancy and sexually transmitted disease to be seriously incom-
plete. The committee views this distressing situation as due largely to three
relentlessly interacting factors: a welter of conflicting messages about sexuality
and responsibility, inadequate education, and constrained access to a range of
contraceptive alternatives that are suitable for those who most need them.

The committee agrees that the large numbers of unplanned and unwanted
pregnancies in the world are not due solely to inadequate contraceptive methods.
It is surely true that substandard health services; lack of public education; inad-
equate provider training; misunderstandings about risks and poor understanding
of how people calculate risk; and social, cultural, and religious influences on
family planning behavior, all can play a role in whether contraception is used and
whether it is used appropriately and properly. Still, the committee finds ample
indication that new technologies would improve the overall effectiveness of con-
traception in ways that currently available contraceptives do not and in ways that
enhanced access and education, in themselves, alone, cannot.

Need and Market Demand

There are two categories of need for new contraceptive technologies. These
overlap somewhat, but each has distinctive implications. The first category
comprises public health needs that, left unanswered, generate further problems
that are often quite costly, to individuals and to societies. Yet, as irrefutable and
sizable as these needs may be, for a number of reasons they may not evoke a
disposition, either by societies or individuals, to pay for their satisfaction.

The second category consists of needs that are recognizable in public health
terms and, in addition, can elicit a disposition, either by society or individuals, to
invest in resolving them. In other words, again for a number of reasons, these
needs are of enough concern to produce market demand.

Indicators of Public Health Needs

Unintended Pregnancy Unintended pregnancy is both a fundamental notion
underlying the rationale for contraception and a measure of a fundamental public
health need in today’s world. Nearly 60 percent of all pregnancies in the United
States and anywhere from 24 to 64 percent of all pregnancies worldwide are
unintended, either because they were mistimed or because they were not wanted
at all. Despite reigning stereotypes, unintended pregnancies are not confined to
adolescents, minorities, or developing countries. While a majority of pregnan-
cies among teens under age 19 are unintended, women of all ages and marital
status—everywhere—face difficulties planning and preventing pregnancy. In
the United States, of the 6.3 million pregnancies in 1987, 3.5 million were unin-
tended; of these, 2 million occurred among women over age 20. Half of those
unintended pregnancies occurred among women who had unprotected sex de-
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spite having no intention to become pregnant; slightly under half occurred among
women who were, in fact, using contraception that either failed or was used
improperly.

The committee contemplated the prospect of attempting to discern what
portion of the unintended pregnancies in the world might be averted by new
contraceptive technology. While not a totally impossible task, it is certainly a
large and difficult one, well beyond the committee’s mandate and capabilities.
The task of determining what percentage of women who used no contraceptive at
all would have done so had there been new technologies available is particularly
daunting; one would have to know that the reason no contraceptive had been used
was rejection of the available methods. It may be more informative to consider
those women who were contracepting but became pregnant because the method
failed or because it was used improperly. Either case may reflect lack of knowl-
edge or some limitation in the efficacy and ease of use of a method; in some
instances, both kinds of deficiency are at work.

Abortion  Approximately one-third of the 190 million pregnancies in the world
in 1995 ended in abortion; that same proportion applies in the United States.
Clearly, those millions of women who choose to terminate a pregnancy, many
submitting to unsafe and illegal procedures that can be life-threatening, attest to
the need for improved access to and utilization of existing contraceptive methods
and the need for new and improved contraceptive options. Furthermore, the
evidence is overwhelming that, in most countries, children from unwanted con-
ceptions, and their mothers, tend to be at greater medical risk and may become
socioeconomic burdens—on society, on their families, and on their own life
chances. In developing countries, unsafe abortion is a leading cause (perhaps as
high as 20 percent) of the more than 500,000 maternal deaths that occur annually.
Contraception is the first line of defense against unintended pregnancies, and any
contraceptive option that will diminish the proportions of mistimed and—espe-
cially—unwanted pregnancies should be considered essential to societal and in-
dividual well-being.

Population Growth A focus on women’s reproductive health and a woman’s
agenda for contraceptive research and development does not mean that other
consequences of contraception suddenly do not matter. Family planning is an
option for individuals that may benefit the larger community as well. Slower
population growth is believed by many to contribute significantly to the healthy
sustainability of the planet. Were only unwanted births prevented, the global
number of live births would fall from 139 million a year to 122 million and the
global rate of population growth would drop by 19 percent. There is also grow-
ing and powerful evidence that users can drive the demographics: It has been
suggested that family planning programs that truly enable individuals to achieve
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their reproductive objectives actually have more impact on reducing fertility than
do programs driven solely by demographic goals.

Unmet Need and Unserved and Underserved Populations While contraceptive
prevalence has risen impressively worldwide, new analytical approaches to the
definition and measurement of the “unmet need” for family planning have pro-
duced estimates of from 120 million to 228 million women who can be defined as
lacking effective contraceptive protection. These are the women most critically
in need, that is, who do not want to be pregnant but who are not using any kind of
contraception or who are using methods that are, for one reason or another,
problematic.

The available contraceptive array is limited in the extent to which it can
respond to variability in individual and family situations, to cultural differences,
to specific health problems and shifting personal preferences, and to life cycle
stages and changing reproductive intentions across those stages. Nor does the
present array respond to the lengthening of the time during which women are at
risk of unwanted conception, a lengthening that has resulted from earlier initia-
tion of sexual relations, multiplicity of partners, and smaller family size ideals.
The contraceptive needs of adolescents, sexually-active single or postpartum
women, women who are lactating or in their later reproductive years, and—very
importantly—men of any age, remain substantially unmet. Adolescents are of
special concern, not only by virtue of their youth and vulnerability but because
the contraceptives that are most appropriate to their age and health status are few
in number and require meticulous use to be fully effective. The fact of these
unserved and underserved populations is an indicator of both public health needs
and market demand.

Indicators of Market Demand

Contraceptive Side Effects, Failure, and Discontinuation Like any medical in-
tervention, all contraceptive methods have side effects, some of which are
burdensome, some unacceptable. The most popular forms of reversible contra-
ception are hormonally based, namely, oral, injectable, and implant contracep-
tives. Although these are safe and have many benefits and few risks, they also
have side effects that result in frequent discontinuation of their use. These side
effects are generally not life-threatening complications, but rather symptoms
such as spotting and irregular bleeding, weight gain, nausea, and mood changes,
annoying to some women, very distressing to others. Together with myths and
rumors about methods, side effects account for much of method discontinuation
or misuse and will persist as obstacles to more widespread and effective use of
reversible hormonal contraceptive methods.

Somewhat different, but equally difficult problems lead to much less use
than might be expected of the very effective intrauterine devices (IUDs) currently
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available. These include the very negative impact that endures as a consequence
of the publicity generated by the infections and deaths attributable to the Dalkon
Shield IUD, misconceptions about IUDs and their association with infection, and
side effects of bleeding and cramping experienced by some women. Further-
more, except for sterilization, IUDs, implants, and injectables, the factors of
inherently low efficacy and/or imperfect use limit the contraceptive effectiveness
of most of the currently available methods, although in widely varying measure.
It is unrealistic to expect that there will soon be a contraceptive technology that is
fully efficacious, with no side effects, for all users, under all conditions. Still,
each additional method expands the spectrum of possibilities to an ever-larger
number of users, as does the series of improvements that are inevitably made to
all medical technologies after their first market introduction.

Sterilization  Sterilization is the most used contraceptive in virtually all the
world’s regions, including the United States. While the method is most satisfac-
tory for individuals who consider their families complete, many women are re-
sorting to sterilization at unexpectedly early ages simply because they have found
no reversible method to be satisfactory. Sterilization is clearly an excellent
choice for women and men who are certain that they wish no more children; it is
unsuited to the great majority of younger individuals. Studies have clearly dem-
onstrated that the younger a man or woman is when a sterilization procedure is
performed, the greater the chances that there will be later regret and a request for
a reversal of the sterilization, a procedure that is complex, costly, and subject to
failure. More effective and acceptable reversible contraceptive methods would
allow for sterilization procedures to be used primarily by those who have truly
completed childbearing. While sterilization can stand as an indicator of willing-
ness to spend a considerable sum to terminate childbearing, that reading is some-
what compromised by the fact that, in many cases and particularly in the United
States, some third-party payer is willing to assume the costs for the intervention,
yet not willing to assume the costs for provision of reversible contraceptives.

Sexually Transmitted Disease, Including Human Immunodeficiency Virus
(HIV) An important focus in this study was on the science and policy implica-
tions of the interface between sexually transmitted disease (STD) and contracep-
tion, since sexual contact, usually sexual intercourse, is necessary for both. In the
past, attention to these two sets of concerns has generally proceeded on parallel
tracks, guided by the correct perception that sexual activity and reproduction do
not inevitably coincide and the incorrect perception that the populations requiring
protection from STDs and from conception are utterly distinct. The STDs were
viewed as a matter of no concern for the normative majority, that is, married
couples creating families, for whom the risk of sexually transmitted infections
was considered trivial. The facts of today’s world must persuade us that this
norm is much eroded and that the dynamics producing the erosion have altered
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the composition and greatly increased the size of the global population at risk, of
which a sizable proportion is—simultaneously—vulnerable to possibly unwanted
conception and surely unwanted infection. Though it is true that there are impor-
tant biologic and behavioral differences between STDs and unintended preg-
nancy, it is hard to justify continued separation of the two, either programmati-
cally or scientifically. Because of the spread of heterosexual transmission beyond
groups typically considered high risk, because of greater female physiological
vulnerability to infection and to more severe sequelae, and because of the poten-
tial of vertical transmission from mother to fetus, both society and individuals
confront very high costs as the prevalence of sexually transmitted disease (STD)
rises.

Only the condom provides protection against both conception and STD trans-
mission. Because the female condom is not yet widely used and research has not
yet been completed on the protection it provides against STDs, the single method
now available for protection against both STDs and conception is the male
condom—a method not controlled by women. Nor is there yet any single non-
contraceptive technology that eliminates the risk of infection by the full gamut of
pathogens that are transmitted sexually. Growing double-method use and in-
creases in condom sales volumes indicate that the risk and urgency of this large
problem are more appreciated and that individuals are willing to pay for protec-
tion. The market signals would seem to be quite clear.

Costs  Almost all the world’s health systems are being driven to contain costs
and look far more attentively at preventive approaches and economies of scale.
The short- and long-term costs of unintended pregnancy and sexually transmitted
disease are high; the cost-effectiveness of all contraceptive methods is excellent.
Furthermore, availability of a good method mix has an independently positive
effect: The addition of even a single major method to a family planning program
can account for significant increase in contraceptive use-prevalence and reduc-
tion in crude birth rates. As health systems worldwide restructure and, hopefully,
recognize the savings to be derived from prevention, contraception as an integral
part of reproductive and family health should attract greater support. Beyond
this, there are benefits to health that are less easily quantifiable but no less real,
including substantial benefits from contraceptive methods themselves, such as
protection against ovarian and endometrial cancer, benefits which can have a
positive bearing on consumer decision-making. In less precise but common-
sensical terms, experience indicates that a larger number of options will enhance
overall acceptability and greater utilization across a wider range of individuals
from different cultural backgrounds.

In sum, this committee finds an authentic need for development of new
contraceptives and related reproductive health technologies. It believes that the
nature of some of the need for such technologies is such that it represents a large
and potentially profitable market. The committee also finds an agenda for contra-
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ceptive research and development that is “woman centered” to be reasonable,
just, and also market worthy. The challenge is to find creative ways to elicit the
best response from the scientific and industrial communities in a conducive cli-
mate that protects the integrity of inquiry and the safety of consumers.

The issue of climate is central. The aspects of context that press on every
effort to provide safe and effective contraceptive technologies are complex and
reflective of deeply rooted differences and deeply held beliefs. In addition, there
is the current atmosphere of fiscal austerity in so much of the world, an atmo-
sphere that cannot be ignored. At the same time, what is to be done about real,
urgent, and unmet needs that affect public health and well-being everywhere?
The committee has opted for a set of recommendations that are neither glamorous
nor sweeping. They are, instead, unified by their practicality, located in the
middle ground of policy, and intended to respond to what seem to be the needs of
a significant majority.

THE PROSPECTS OF THE SCIENCE

The next question was whether there are possibilities that have been gener-
ated through the insights and mechanisms unfolding in contemporary science that
would offer fresh, exciting, and plausible leads for a whole new generation of
contraceptives. The committee dedicated vigorous effort to this question, re-
viewing a large body of evidence and expert testimony about possible leads to
new contraceptive technologies, with special emphasis on those that respond to
priority needs and might also evoke market demand.

It is the nature of science to pursue lines of inquiry that may turn out to be
unrewarding for all sorts of reasons, no matter how plausible or broadly enticing
they may have seemed; the ability to predict such eventualities is always limited.
Nevertheless, basic research has been the wellspring of all quantum leaps in
contraceptive technology so far and it will continue to be the wellspring for any
significant innovations in the future. It is of interest in this regard that emphasis
in AIDS and cancer research has very recently been retargeted toward fundamen-
tal issues in cell and immunobiology. New technologies, such as computer
modelling, combinatorial chemistry and rational drug design, in vitro screening
systems, and molecular biology, now provide tools for pursuing new leads in a
meaningful and perhaps more rapid fashion. This gives hope that the progress of
contraceptive development can be accelerated, that previously intractable prob-
lems will be much more susceptible to solution, and that discriminations can be
made further upstream.

The committee concluded that there are, indeed, good prospects in the sci-
ence that fit—or can be made to fit—the environment of both need and demand.
Some of this promise could be realized in the nearer term; some, as is always the
case early in the discovery process, must be seen as more distant possibilities.
There is, however, no dearth of ideas, no lack of potential targets.
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Criteria for Decision-making

A Woman-centered Agenda

Women—and men, if they are to share more of the responsibility for contra-
ception and protection of themselves and their partners against infection—have
many different requirements. These will vary according to many factors, includ-
ing age, the nature of intimate relationships, ability to pay for methods, and
access to health services, but the overall need is great and urgent. The committee
has concluded that a vigorous and honest attempt to be responsive to a woman-
centered agenda fulfills objectives that have potential benefits to all parties. At
the same time that there is no “universal woman” to whom the information in this
report and its recommendations are meant to apply in some inevitable, culture-
blind fashion, there are two principles that are arguably universal: (1) the goal of
enhancing women’s control over their own bodies, including control over the
occurrence and timing of pregnancy; and (2) equity for women’s physical safety
and well-being.

Recommendation 1. The committee recommends that priorities for new
research be assessed against the preference criteria presented in a new
‘“woman-centered agenda’ and that existing public-sector contraceptive
research and development portfolios be reassessed similarly. Such an
approach highlights the need for improvements and new advances in
contraceptives for women, and in areas where there are few or inad-
equate options, namely:

¢ Methods that act as chemical or physical barriers to conception and
to transmission of sexually transmitted diseases, including the human
immunodeficiency virus (HIV);

* Menses-inducers and once-a-month methods targeted at different
points in the menstrual cycle;

¢ Methods for males that would expand their contraceptive choices and
responsibility.

It is also the case that some existing contraceptive methods, such as the
current oral contraceptives, condoms, and spermicides, have major health ben-
efits above and beyond those produced by contraception. In strategies for future
contraceptive development, the possibility of other health benefits should be
assessed and, where such can be identified, those methods should be accorded
priority. Itis clear, however, that it may be difficult to establish a priori that there
will be any such benefits. However, new contraceptive methods for which such
benefits cannot be predicted should not be discarded from consideration when
they meet the criteria of need, efficacy, safety, and acceptability.
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Specificity of Targets

The committee is sensitive to the global atmosphere of austerity and pres-
sures for cost containment, as well as the ambivalence toward basic science in the
United States. It sought, therefore, to establish some foundation for making some
a priori judgment about priorities for new directions. One area of consensus was
around the matter of specificity of targets. Another had to do with points of
intervention in the menstrual cycle and how the most controversial of those might
be addressed.

The committee and the panel of scientists at the workshop it convened on
New Frontiers in Contraceptive Technology had reservations about pursuit of
targets that make for interesting biology but are less likely as candidates for
attack because they are not specific enough. At the same time, there are likely to
be many genes whose products are truly specific; that is, the interruption of these
products will not affect anything but that cell. In this connection, the committee
noted the particular concerns of some women’s groups about immunocontracep-
tion and its long-term, systemic effects on other aspects of reproductive function.
For these and related reasons, it would seem desirable that priority be given to
new directions that focus on peripheral rather than central processes, since prod-
ucts that act centrally, such as oral contraceptives, are already available and
specificity is more likely to be achieved by concentration on peripheral targets.

Recommendation 2. Modern scientific methods now exist that can iden-
tify genes whose products are involved solely in reproduction and are
therefore prime targets for inhibition of conception. Fundamental re-
search on the cells, tissues, and organs that contribute to conception can
now be carried out with a new and incisive precision using tools of
modern biology. The committee recommends, therefore, that priority
be accorded to work with genes whose products are truly specific and
urges attention to the fact that investment in basic research in contra-
ception will be essential if work with these elements is to proceed with
reasonable dispatch. Absent such investment, it is hard to see where
innovative new approaches to contraception will come from.

The science is also potentially responsive not only to the requirements of
contraception but to the additional imperative of addressing the mounting burden
of the sexually transmitted diseases, including HIV. Because sexual relations can
“transmit” both conception and infection, the design of new reproductive tech-
nologies must consider how to protect women against both, sometimes indepen-
dently and sometimes together. The technologic and practical challenges of
simultaneous protection against conception and infection are daunting. Clinical
trials will present special technical and ethical challenges for developers, regula-
tors, and trial participants, and industry will have to make some hard market
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choices. Nonetheless, there are indications in the science that such double pro-
tection is not an implausible objective and the attempt is a matter of great ur-
gency.

Few of the approaches presented immediately below will lead to new prod-
ucts in the short term and, indeed, many are long term. Nevertheless, if there are
to be radically new and more specific contraceptives and anti-infective agents in
the next century, the work must begin now.

Approaches to New Contraceptive Methods for Females and for Males

Recommendation 3. Toward development of new contraceptive meth-
ods for females and for males, the areas of specific research that have
come to light during this study and that this committee believes deserve
the greatest attention in the shorter and longer terms are presented in
Boxes S-1 and S-2.

The Contributions of Immunology to Contraception and
Prevention of Infection

There has been much discussion of the desirability of curtailing investment
in immunocontraception, primarily in response to concerns expressed by some
women’s groups and by individual analysts, that immunocontraception will not
prove to be a biomedically appropriate contraceptive option for women in general
and that research and development investment in that area would be better placed
elsewhere. Nonetheless, curtailment at this point seems premature: It is not yet
clear that immunocontraceptive research cannot produce a safe, efficacious, re-
versible, medium- to long-term contraceptive that will expand the current range
of options in a way that a significant proportion of women and men will find
useful and desirable.

The field also has the power to provide insights into fundamental immuno-
logic and physiologic structures and mechanisms that could enrich development
of other applications. The committee discerns three distinct possibilities: (1)
more complete knowledge of the structure and function of sperm immunogens
that could lead to development of chemical barrier methods efficacious in pre-
venting both conception and infection; (2) better understanding of the surface
proteins instrumental in cell signaling prior to fertilization and implantation, for
applications in fertility and infertility research, and (3) the possibility that the
search to understand immunogenicity and assure reversibility of immunocontra-
ceptives could uncover novel application and delivery approaches and new para-
digms in pathogenesis. Still, given the plethora of potential antigens and paucity
of available funds, regular review permitting crucial decisions about selection
among candidates would be advisable.
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Box S-1
Approaches to New Contraceptive Methods for Females
Vaginal Methods (Barriers)
Short-to-medium term:

* identifying agents that are spermiostatic rather than spermicidal

* developing antifertility agents that inhibit virus and/or other pathogenic or-
ganisms in the vagina

* modifying mucous secretions from cervical epithelial cells to prevent sperm
passage

Monthly Methods and Menses-inducers
Short term:
* evaluating combinations of antiprogestins, antiestrogens, and inhibitors of
enzymes involved in steroid synthesis to induce menses
Long term:

* understanding factors involved in blastocyst implantation
* developing specific luteolytic agents

Inhibition of Ovulation
Long term:

* inhibiting ovulation using nonpeptide GnRH antagonist/hormone combina-
tions

¢ understanding the mechanism controlling follicular rupture as a way to pre-
vent ovulation while permitting development of the corpus luteum

Inhibition of Fertilization

* inhibiting sperm-egg fusion, acrosome reaction induction, and sperm trans-
port

* understanding the molecular basis of follicular atresia and luteinization, to
provide leads for specific induction of atresia in the dominant follicle

Recommendation 4. The committee believes that the field of immuno-
contraception holds promise: for contraception, for innovative ap-
proaches to barriers to infection, and for areas of science with broader
applications. The committee recommends the emphases presented in
Box S-3.
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Box S-2
Approaches to New Contraceptive Methods for Males

Short term:

¢ inhibiting LH and FSH secretion by combinations of progestin/androgen as
long-acting injectables or implants

Long term:

* targeting spermatogenesis using inhibition of FSH secretion, or FSH action
using receptor blockers

* inhibiting meiosis

» affecting epididymal function to disrupt sperm maturation

e inducing premature acrosomal activation

* identifying genetic loci that affect gamete development or behavior, and
developing inhibitors of these functions

Box S-3
Approaches to Immunologic Contraception for
Females and Males

* pursuit of multideterminant sperm immunogens and early conceptus anti-
gens

* increased research on antibodies to reproductive hormones and their re-
ceptors

* increased research on the local immune response of the female reproduc-
tive tract

* emphasis on immunologic methods protective against HIV (human immun-
odeficiency virus), HSV (herpes simplex virus), and HPV (human papilloma virus)

Monthly Methods and Menses-inducers

The area of menses-inducers or, more generally, postimplantation technolo-
gies, is one of the most complex of those discussed in this report. Due at least in
part to the pressures brought to bear by groups opposed to abortion, the French
pharmaceutical company, Roussel-Uclaf, decided against bringing its antipro-
gestin product RU 486 (mifepristone) to market in the United States, transferred
rights to the Population Council, and is said to have curtailed its research in the
general area of endocrinology. Similarly, two other major European companies
that have developed effective drugs with antiprogestin properties, have left them
on the shelf with no present intentions of bringing either to the market. This
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suggests at a minimum that it is unlikely that there will be major private sector
pharmaceutical investment in this area.

At the same time, postimplantation technologies, including menses-induc-
ers, can play an important role in the reduction of maternal mortality and morbid-
ity and in the promotion and protection of reproductive and infant health. In
addition, since a woman is not aware of any physiologic changes associated with
pregnancy until after implantation and since, naturally, many pregnancies fail
during this same period, agents that would prevent implantation are an attractive
target for a monthly method. Furthermore, for many who accept the medical and
legal definitions of the establishment of pregnancy as occurring only after im-
plantation, this sort of contraceptive would not be construed as an abortifacient.

The committee recognizes that, among some groups, there are political and
social sensitivities concerning menses-inducers, particularly postimplantation
technologies, that place pressures on both the public and the private sectors to
abjure research in this area. Yet there are also sensitivities among groups who
feel that postimplantation alternatives are appropriate and necessary. Because of
persistent controversy, the development of postimplantation technologies is un-
likely to attract the capital and research efforts of most large pharmaceutical
firms, either in the United States or in Europe, nor is it likely that U.S. public
sector entities can play a significant role in developing these methods indepen-
dently. There is evidence, nonetheless, that some small biotechnology firms, at
least partly because they lack the “deep pockets” of the large integrated compa-
nies, are able and willing to work in this area. Public/private sector partnerships
in other industrial or developing economies may offer promise for the develop-
ment of these important and urgently needed products. Nonprofit organizations
have had significant interest in this area in the past and continue to be relevant
partners in research and development toward postimplantation technologies.

Recommendation 5. The committee urges that the research and devel-
opment of anti-implantation and postimplantation methods be pursued
as a response to a major public health need and to evidence of demand.
Nonetheless, because the area of postimplantation is so controversial
and thus unlikely to attract investment by large pharmaceutical compa-
nies, partnerships between smaller firms and nonprofit organizations
may represent the most appropriate avenues for research, in the United
States and elsewhere. The committee recommends this area of research
and development as a priority for funders for whom this controversy is
not constraining. Research on monthly methods up to and including
implantation should also have high priority.

TRANSLATING UNMET NEED INTO MARKET DEMAND

The committee then asked itself: Given good prospects in the science, would
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they be sufficient to accomplish that revitalization; if not, why not; and what sort
of climate and resources would be required for that to happen? The purpose of
this set of questions was to scan the environment in which contraceptive research
and development transpire and to identify what factors would act either to further
or impede efforts to launch a “second contraceptive revolution.”

It is tempting to seek one prime explanation for why things are the way they
are in this field. This committee sought to find—if it could—the lead factor
responsible for the difficulties that seem to have become chronic in contraceptive
research and development and has concluded that such a factor does not exist.
Rather, the elements that intervene in the field form a complex set of interacting
factors, with the dominance of any one over the others being a function of con-
text, the nature of a product, timing, and coincidence. Liability, economic fac-
tors, the size and character of an industrial firm, regulations, politics and ideol-
ogy, and the attitudes and behaviors of individuals, independently and together,
act in unpredictable ways. It is this unpredictability that is, for investors and
developers, a feature of the landscape that may be accepted as inevitable but must
still be kept as small as possible.

Even though the committee believes that there is considerable unmet need
for new contraceptive technologies in the industrial and developing economies of
the world; even though a compelling public health case can be made for the
development of a broader portfolio of contraceptive options for women and men;
even though contraceptives are highly cost-effective; and even though there are
likely to be large savings to be realized from the prevention of sexually transmit-
ted diseases; that may not be enough. The response of industry is conditioned by
how all this can be translated into a strong, profitable, politically safe, and reason-
ably predictable market for prospective products. The high costs and risks of
committing to development of a specific product are such that no firm will
undertake commercialization of a new medical technology without at least a
strong belief in the existence of a substantial market of consumers able and
willing to pay for it, in other words, the existence of market demand. Even given
a very large market, all pharmaceutical investments must compete for scarce
investment dollars with other products that may have larger or more profitable
markets or both. The fundamental issue is economic, an issue to which other
conditions and events may contribute. For example, the impact of regulatory
requirements on being first to market; the unpredictable, potentially high, and
sometimes arbitrary costs of liability; and the effects of political intimidation and
consumer boycott on the reputation of a given firm and the safety of its employ-
ees; are all important.

Support for the Provision of Contraceptives

The benefits and savings from preventing unintended pregnancies are reaped
by whoever is already footing the bill for not preventing them. This can be the
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individual, but it is increasingly likely that the primary burden of cost will fall
either on the public sector in countries where that sector contributes substantially
to the cost of health care (for instance, Medicaid and various social welfare
programs in the United States) or on third-party payers (e.g., health management
organizations and private insurance carriers). It makes economic and medical
sense to invest in programs for curbing smoking, drunk driving, drug addiction,
and infectious disease, because such programs benefit all parties directly in-
volved. Thus, the same would seem to be true of any program that would reduce
the gap between the unmet need and the market demand for contraceptives and
anti-STD agents. However, for a profit-oriented health service this is not neces-
sarily the case, since returns to investment in prevention may end up benefiting
the next plan or plans in which a given individual enrolls. Nonetheless, because
an unintended pregnancy occurs in a much shorter time frame than, for instance,
development of lung cancer in a smoker, the payoff to a health plan’s investment
in prevention of an unintended pregnancy is quicker by far.

Despite the powerful cost-reducing benefits of contraception, there is very
limited coverage of contraceptives by many health insurance plans and many
health maintenance organizations in the United States. For another large portion
of the prospective market for new contraceptive products in the United States,
Western Europe, and the developing world, publicly financed health programs
are similarly incomplete in what they cover; in the United States, that coverage
has been declining steadily over the past decade. This limited support, combined
with low-cost existing substitutes for prospective new products, acts as a con-
straint on demand. In the committee’s judgment, the development of new contra-
ceptive technologies will depend, among other things, on assurance of a substan-
tial market for both existing and new technologies. Thus, broader provision of
third-party coverage for contraceptive services could be important to the mainte-
nance of a strong market demand. In other words, contraception could be an
important cost-containment mechanism for both the public and private sectors.

Recommendation 6. The committee recommends that, to make a full
range of contraceptive products accessible to consumers and to increase
demand for contraceptive products to something closer to the level of
unmet need, there should be continued and sufficient government sup-
port of contraceptive services—for males as well as females—particu-
larly for low-income individuals and particularly in developing coun-
tries. The committee also recommends that third-party payers, who
bear the costs and may reap the benefits of the health status of their
covered populations, include contraception as a covered service. Ide-
ally, family planning services and the management of sexual health
would be integrated components of comprehensive reproductive health
services.
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The significant difference between the industrialized and developing coun-
tries in this regard is that, as in the case of new vaccines, translation of scientific
potential into new products that can meet the needs of these markets is difficult at
the prices consumers (or governments) are typically able to pay. The character-
istic solution has been that international bilateral and multilateral external assis-
tance programs procure large quantities of contraceptive commodities from de-
velopers or manufacturers at a public sector contract price sufficient (given large
volumes and low distribution and marketing costs) to cover developers’ costs,
with a modest profit. Prices charged to developing country governments, how-
ever, can be substantially lower, thus ensuring substantial demand and overcom-
ing economic impediments to widespread adoption of these products in those
countries. Creation of some sort of multilateral “purchasing pool” for new con-
traceptives could rely on industrialized-country agencies or firms to fund a two-
tiered pricing and distribution system that would be profitable for pharmaceutical
firms and feasible for developing economies. Manufacturers could compete to
develop and produce pilot lots of contraceptives that met specifications devel-
oped by these agencies as especially relevant to the needs of developing coun-
tries. The winning firms would be eligible for large-scale purchases of their
products by the sponsoring agencies for distribution at a lower price in develop-
ing economies. The prospect of a large procurement commitment should attract
the interest and, possibly, entry by firms not now pursuing the development of
contraceptives for industrial or developing country markets.

Recommendation 7. The committee recommends that consideration be
given to a multilateral approach that would enlist the participation of
public agencies and private philanthropic organizations toward support
for an extension of the Global Contraceptive Commodity Programme
that would create incentives for the development of new contraceptives.
Since contraceptive procurement is already tiered and since both pur-
chasers and vendors appear to accept that as a fact of life, an additional
tier might be constructed for volume commitments for procurement of
new contraceptives at prices that would constitute an incremental at-
traction to industry and still be feasible for countries able and willing to
expand the range of contraceptives available to their populations.

Direct Funding for Contraceptive Research and Development

The committee recognizes the difficulties international agencies face in ob-
taining additional funding for contraceptive research and development at a time
of fiscal austerity. Still, the committee’s scrutiny of funding for contraceptive
research and development over the past 15 years indicates that it has, at best,
remained flat in constant dollars and may actually have diminished. This means
that cuts of any size have major implications, since targeted financial support
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from the public sector, notably on the part of the U.S. Agency for International
Development and the National Institute for Child Health and Human Develop-
ment, has been critical in drawing U.S. university and not-for-profit institutional
researchers into the field of reproductive biology and in catalyzing and sustaining
the creative research partnerships that produced the advances in contraceptive
research and development over the past two decades. The public sector also has
particular strength and expertise in supporting the later stages of contraceptive
research and development, for example, the clinical trials necessary to obtain the
data required by the drug regulatory process.

An increasingly frequent pattern of work in the contemporary pharmaceuti-
cal industry is a sequence of “virtual partnerships” and contract research arrange-
ments at different junctures in the research and development processes. This is
not an unfamiliar pattern for contraceptive research and development; in fact, the
willingness of small companies to risk engagement, and the willingness of the
public and non-profit sectors to venture along with them, have been pivotal in
advances in the field. It is possible that the power and speed of combinatorial
chemistry and high-speed computer modelling of compounds may make it more
plausible for these sorts of collaborations to occur earlier in the research se-
quence. The partial nature of such early commitments might be attractive to
biotechnology companies and might also mean that large pharmaceutical compa-
nies, wary of involvement in full product launch, would be willing to engage in
different kinds of collaboration “closer to the bench.” Any function that can
expeditiously catalyze these sorts of ad hoc mechanisms across and within sec-
tors could provide considerable value added. The reverse is also true; that is, any
function impeding the healthy growth of such mechanisms is value lost.

Recommendation 8. The committee strongly endorses continued public
sector support of, first, basic research in innovative areas of reproduc-
tive biology as a source of new leads for contraceptive research and
development and, second, in the applied research that will bring the
most promising leads to fruition. The committee believes that the great-
est value added will accrue to strategies focused on attracting invest-
ment in those smaller domestic and foreign firms able and willing to do
early-stage research in contraceptives or in a fundamental reproductive
mechanism of particular promise. In this connection, the committee
calls attention to the new Consortium for Industrial Collaboration in
Contraceptive Research, whose purpose is to catalyze funding for feasi-
bility studies and matching industry investment in early-stage contra-
ceptive research and development in priority areas of the woman-cen-
tered agenda. The committee believes this initiative to be a creative and
potentially high-payoff mechanism for sponsor investment.
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TOWARD A MORE TEMPERATE CLIMATE

The Need for New Guidelines

Inevitably, regulatory factors are taken into account when a pharmaceutical
or biotechnology firm decides whether or not to proceed along a given research
and development trajectory. Responses to the requirements of the U.S. Food and
Drug Administration (FDA) take time, and time is money, either in the form of
additional “burn time,” perhaps involving the costs of more trials, or in the form
of delay in being early to market. The FDA has been working on the problems of
delays in its approval processes and a number of internal reforms and procedural
modifications have been implemented. In its contacts with industry, the commit-
tee encountered no generalized sentiment for diluting the rigor of FDA approval
processes; in fact, any possibility that pending tort reform legislation might in-
clude a federal product liability statute giving contraceptive manufacturers credit
for FDA approval of contraceptive drugs and devices argued against such dilu-
tion.

The committee found that, in general, industry wants clear a priori guide-
lines on drug regulatory requirements for new contraceptives, to reduce uncer-
tainty and wasteful error. Because contraceptives constitute a global market, it is
crucial that these regulations be internationally harmonized. Although it lacks
regulatory authority, the World Health Organization has, in the past, convened
cross-sectoral symposia on guidelines for contraceptives; these efforts seem to
have constituted a strong contribution to guidelines development and to have
been appreciated by the FDA and industry. Comparable efforts are urgently
needed in the area of vaginal microbicides and spermicides, since industry will
need clear guidance if it is to enter this high-priority field. The committee
recognizes the difficulty of anticipating all possible contingencies in any set of
guidelines, particularly in the case of truly pioneer products, but finds such guide-
lines to have been generally conducive to industry investment; they are not, of
course, a guarantee of such investment.

Recommendation 9. The committee recommends that approval guide-
lines be developed as quickly as possible for the high-priority area of
vaginal microbicides and spermicides, as a first step toward clarifying
requirements for clinical trials and monitoring of novel contraceptives
in general. A consensus conference on this topic is recommended, per-
haps convened by the World Health Organization. Of special concern in
this specific context are guidelines for what would constitute clinically
significant levels of anti-infective efficacy, as well as risk of possible fetal
exposure.
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Product Liability

Contraceptives, like vaccines, therapies for drug addiction, and diagnostics
and therapies for a number of infectious diseases, particularly the diseases unique
to the developing world, are “social products.” That is, their benefits, intended or
unintended, go beyond the prevention and cure of disease in individuals, such
that they also have considerable benefits for the health of the public. However,
for various reasons, the large majority of these products do not generate enough
margin of profit for industry to justify investment in their development. This is
particularly so when that margin is affected by other contextual issues that not
only reduce its size but produce other negative consequences such as damage to
a firm’s reputation, stockholder unhappiness, and threats to the prosperity of its
other product lines.

With respect to contraceptives, factors of this genre have generated what
might be called “The Contraceptive Paradox”: that is, the disconnect between the
consensus around the need for the widest possible offering of contraceptive meth-
ods, and the disappearance of some contraceptive options that have made it to
market. Several contraceptive advances—the Today sponge, Norplant implants,
Depo-Provera, and RU 486 (mifepristone) and other antiprogestins—are either
unavailable or in some way besieged. Despite major improvements that have
made intrauterine devices appropriate for a large number of women, the method
has not yet overcome its difficult history and regained its former acceptability, at
least in the United States. The newly introduced Depo-Provera, approved by the
FDA only after much controversy and opposition by several women’s groups,
has also come under further attack. The Today sponge is no longer on the market,
and the Norplant implant, which became the method of choice for many women
quite quickly after its introduction, has experienced a dramatic decline in use
because of removal problems in a small percentage of women and the large
amount of negative publicity deriving from widely publicized class action law-
suits related to problems with breast implants. There have also been concerns
that any contraceptive made with silicone and analogous biomaterials might be-
come scarce or disappear from the market altogether or, perhaps for a time at
least, become prohibitively expensive. This could affect the new two-rod
Norplant II implant system, new female barrier methods now in clinical trials,
hormone-releasing IUDs made with silicone, new male and female barrier meth-
ods made with silicone and analogous polymers, and tubal ligation clips, not to
mention the loss of options in connection with other conditions such as cardio-
vascular disease.

The committee encountered mixed views on the relative impact of liability
on pharmaceutical innovation, in general, and contraceptive research and devel-
opment, in particular. For some firms it is more of an issue than for others, but in
no case is the current tort situation in the United States considered trivial. Where
it is not costly in dollar terms, it can be costly in terms of company reputation; the
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time, energies, and concerns of staff; and an overall disposition to enter, reenter,
or remain in the field of contraceptive research and development. What is also
costly—and not always taken into account—are the costs to the large majority of
consumers when a product is removed from the market entirely or for long
periods of time.

In its 1990 report, the National Research Council and Institute of Medicine
Committee on Contraceptive Development recommended that the U.S. Congress
enact a federal product liability statute that would give contraceptive manufactur-
ers credit for approval of contraceptive drugs and devices (and their labeling) by
the FDA. The gist of such a defense—termed the government standards, FDA, or
regulatory defense—is as follows: If it is established that an injury-causing
aspect of a contraceptive drug or device was in compliance with all applicable
requirements of U.S. federal food and drug law at the time that drug or device
was made or sold, then a manufacturer or seller of a contraceptive drug or device
would not be liable under any of the relevant legal theories (misrepresentation,
warranty, negligence, or strict liability) for any injury related to design, nor liable
for failure to provide adequate warning or instruction regarding any danger asso-
ciated with its use, nor liable if the FDA had not asserted that the contraceptive
drug or device was not in compliance. The defense would not be available if a
claimant were able to establish that the manufacturer should have made design
modifications or given different or additional warnings or instructions; if the
manufacturer or seller knew or should have known of studies showing increased
risk of harm from the contraceptive drug or device that indicated increased like-
lihood of serious injury; or if the claimant established that the FDA was not
informed of dangers regarding the contraceptive drug or device that were known
to the manufacturer or seller, and that the injury to the claimant or persons
sharing the claimant’s medical characteristics was attributable to such dangers.

The arguments for the FDA defense are that punitive elements of damage
awards are meant to punish egregious behavior, not to punish companies that
comply with the strict rules of the regulatory system and could not have predicted
the side effects alleged to have caused the injury. The arguments against it are
that the proposed legislation would protect irresponsible corporations at the ex-
pense of people victimized by faulty products. In general, manufacturers of all
types of products have sought to limit their liability exposure and consumer
groups have generally opposed these efforts. The pivotal issue appears to be that
proposals for some kind of government standards defense have generally over-
looked the widely held public belief that people are entitled to compensation for
harm, particularly harm caused by negligence. Nonetheless, it is critical to note
that the argument for some kind of government standards defense does not do
away with liability. FDA compliance is, indeed, a shield, but noncompliance—
importantly including concealment of data by the manufacturer—makes that
shield worthless.

The committee is comfortable in, first, arguing that liability is still a signifi-
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cant disincentive to contraceptive research and development and, second, in reaf-
firming the recommendation of the 1990 NAS committee that a government
standards defense is a necessary, though not sufficient, condition for unfettering
the field. The committee has noted the facilitating effect on the vaccines field of
the National Vaccine Injury Compensation Act and, while that is not a fully
analogous example, it does suggest that, for controversial products that contrib-
ute importantly to the public health yet produce only modest profit margins, some
parameters on liability can act as an incentive to research and development.

Recommendation 10. The committee reiterates the 1990 NRC/IOM com-
mittee recommendation that the U.S. Congress enact a federal product
liability statute that gives contraceptive manufacturers credit for FDA
approval of contraceptive drugs and devices. When the FDA has con-
sidered the relevant health and safety data on a contraceptive product,
has approved the product, and has required warning and instructions to
accompany it, it is sound national policy to make this approval available
to manufacturers as a limited defense and not to penalize them for
something they could not have known at an earlier point. Because the
statute would interact with postmarketing surveillance efforts, this rec-
ommendation would be more compelling were formal postmarketing
surveillance studies to be generally required. This said, the committee
adds emphatically that it endorses a government standards defense only
in the context of existing levels of rigor and scrutiny in approval pro-
cesses and presentation of all relevant data by manufacturers.

Informed Choice

Since this committee was convened, the array of available contraceptives has
been affected by the liability cloud around Norplant implants, the related crisis
around biomaterials deriving from silicone breast implants, and the 20 years of
controversy before Depo-Provera was approved for contraceptive use in the
United States. At present, all three products have successfully met approval
standards required by the U.S. Food and Drug Administration and regulatory
agencies in many other countries. The committee also recalls the fate of IUDs in
the United States after the widely publicized Dalkon Shield affair. No matter
how suitable the newer IUDs have proved to be for many women, no matter how
innocent of associated wrongdoing, and no matter how devoted their following,
they have never regained their status in the mind of the consumer public. It seems
that once there is adverse publicity about an approved contraceptive product, it is
hard for that product to maintain or regain significant market share.

It may also be that, in some cases, a product is used by individuals for whom
it is inappropriate and/or who have expectations that there will be no risk in-
volved in the use of that particular contraceptive method. No pharmaceutical

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/5156.html

ogking to the Future

24 CONTRACEPTIVE RESEARCH AND DEVELOPMENT

product is right for all patients and all pharmaceutical products have side effects,
slight for some individuals, significant for others; contraceptives are no excep-
tion, although they bear a special cargo of cultural freight and skepticism toward
those who develop and produce them. It is also true that, as with vaccines,
contraceptives are used by presumably healthy people whose tolerance for side
effects is lower than it is for the products they use when they are ill. These
experiences are unfortunate: for the immediate user; for developers and potential
manufacturers, because of the loss of the time and resources invested; and for
other putative users, for whom the method in question might be quite appropriate
yet whose options are now diminished. Each such case naturally affects women’s
feelings about contraception and the willingness of science and industry to pursue
new investments in the field.

The term “informed choice” has been accumulating currency in the family
planning community and among women’s advocacy groups. As in legal under-
standings of informed consent, the principles of patient autonomy and adequacy
of information are pivotal in informed choice. However, the emphasis is on
information for the protection of the patient or client, a desirable objective even if
there were no threat of liability. That protection is achieved by avoiding injury;
injury, in turn, is avoided largely by fully informing potential users about all
aspects of a product they are considering and encouraging them not to use a
product if they find any of those aspects unacceptable. A key element is the
informing process itself. The assumption is that provision of correct information
is not enough; presentation, intelligibility, and confirmation that the information
was understood are necessary to insure that individuals assess and select among
options in an informed way.

Concurrent with the worldwide search for cost-effectiveness in health ser-
vices, including preventive interventions that are cost-effective in the shorter
term, is the promotion of ideas about the “educated patient,” patient autonomy,
health promotion, client-centered care, and the significance of client-provider
information exchange. In the context of contraceptive use and family planning,
these have become standard themes. The point is often made that at least some of
the failure rates associated with contraceptive methods (e.g., barrier methods) are
a function of inadequate information and support or, as in the case of emergency
contraception, an almost total lack of communication from provider to client.
There is also ample evidence that women everywhere, to a varying extent, are
inadequately prepared by providers for the possibility of contraceptive side ef-
fects, their implications, and appropriate response.

The core implication of all this is that accuracy of information and its com-
pleteness, intelligibility, and overall effectiveness are more critical than ever to
health care in general and to reproductive health in particular. The media through
which this information must flow obviously include radio, television, and the
printed page. They also include consumer education initiatives at different infor-
mational levels and at different stages of development: the international dialogue
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among women’s groups and scientists, the U.S. campaign to reduce unintended
pregnancy, and the design of informed consent and informed choice protocols for
specific contraceptive methods. The committee applauds these efforts, urges
support for them, and suggests one more area for development, that is, the un-
tapped potential and often counterproductive medium of product labeling and
packaging.

The Role of Packaging Information

The packaging and labeling of contraceptives—the “software”—could play
a much more useful role in educating clinicians and consumers about contracep-
tive technology—the “hardware”—than they now do. At present, the labels and
inserts in contraceptive packaging are daunting visually and technically, a fact
often attributed to FDA demands and to concerns about liability. At the same
time, the FDA only has jurisdiction to approve package inserts as accurate state-
ments of the safety and efficacy of their contents; they are not in the business of
approving new, perhaps more effective ways of informing consumers and clini-
cians.

Labeling can be dismissed as a small matter, or at least smaller than other
forces that impinge on the availability and use of contraceptives, such as the
media, advocacy groups, and the ideas, information and, sometimes, misinforma-
tion that flow through them. Still, a single categorical location where intelligible,
accurate information about the technical aspects of individual contraceptive tech-
nologies—their risks, side effects, contraindications, benefits, and proper use—is
consistently available, could anchor the information base. It is also the case that
the media pay attention to package labels; an apparent misreading of the label on
the Reality female condom, published in a major trade journal, sent the manu-
facturer’s stock plummeting.

The technical complexity, regulatory considerations, legal implications, and
what might be called the pedagogy and artistry of labeling are extensive. Even
assuming that the method in question is physiologically and socially appropriate
for use by a given population, there will always be some part of that population
for whom newly accessible information will make no direct difference, either
because it does not fit into the ways they calculate risk, or because they receive
the information inadequately transmitted through an intermediary. Nor is there
any easy way to calculate the costs and benefits of better labeling. Revising
labeling in some generic way would inevitably impose costs, but these would
seem unlikely to be crippling for large companies. In a clinic setting, helping
individuals make informed choices takes time and effort, both at a premium for
busy health care providers who may also have patient load quotas. A well-
informed consumer may decide not to use a product after all, and a possible sale
does not occur, yet another cost. Still, these costs must be arrayed against others:
the possible harm to a user or a user’s progeny, the costs of compensating that
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harm, the costs to the reputation of the firm, and the costs to other appropriate
consumers of losing an option when a contraceptive method is withdrawn from
the market.

Recommendation 11. The committee believes that users of contracep-
tives have a right to information about them that is balanced, accurate,
and intelligible. Significant sources of such information are the labels
and inserts that are integral to pharmaceutical packaging. The legal,
regulatory, educational, sociocultural, scientific, and even artistic as-
pects of these packaging elements are large and complex, so that modify-
ing them significantly will require cross-disciplinary and cross-sectoral
effort. The committee urges that this topic be addressed soon, for two
reasons. First, balanced, accurate, and intelligible contraceptive pack-
aging is of potential benefit to contraceptive users, health providers,
manufacturers, and entities concerned with public health and welfare,
since it could contribute to the more appropriate and wiser use of con-
traceptive technologies. Second, the activity in itself offers the opportu-
nity for much-needed dialogue within and across sectors, genders,
classes, and systems of belief.

CLOSING COMMENT

Despite the undeniable richness of the science that could be marshaled to
give the women and men of the world a broader, safer, more effective array of
options for implementing decisions about contraception, childbearing, and pre-
vention of sexually transmitted disease, dilemmas remain. These dilemmas have
to do with laws and regulations, politics and ideology, economics and individual
behavior, all interacting in a very complex synergy that could lead to the conclu-
sion that nothing can be done to resolve the dilemmas because everything needs
to be done.

This committee examined the development of vaccines for the world’s chil-
dren as an experience with many analogies to contraceptive research and devel-
opment. That experience informs us that the dilemmas around controversial
medical products, whatever the sources of controversy, tend to be incremental
and systemic in their resolution. Modification of the terrain for vaccine research
and development took time—two decades of working groups charged with solv-
ing “the vaccine problem,” a decade of legislative attempts to construct a pass-
able bill, and close to a decade for industry to perceive that the legislative remedy
was effective. Change came from several sources—from a surge of discovery in
the science, from legislative action that modified public policy, from leadership
at national and international policy levels, and from the decision of a major
international donor to seek outside guidance in assessing its processes and their
impact.
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This does not mean that the same amount of time will be needed for improve-
ment in the contraceptive landscape, nor will the solutions be the same. The
central implication is that there is not likely to be a “silver bullet” solution to the
dilemmas faced by the field of contraceptive research and development. Each
piece of the dilemma will have to be tackled in cumulative fashion as part of a
coherent strategy, each resolution improving matters somewhat and eventually
amassing enough weight to tip the balance in a more positive direction. What this
study committee has tried to do is identify a relatively small set of emphases and
changes that, altogether, could turn the field around, but that, even partially
implemented, could open up the field to freer, more equitable access to those who
require its fruits.
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Introduction

This report is about the need for new contraceptive technologies, the poten-
tial of contemporary science to respond to that need, the context in which that
need will or will not be met, and the prospective roles of the private and public
sectors in meeting it. The study that culminated in this report responded to a
request that the Institute of Medicine explore these questions as an element of the
Rockefeller Foundation’s “Contraception 21” initiative: a search for ways to set
the research agenda for the contraceptives of the twenty-first century and to
mobilize the resources of all sectors toward a “second contraceptive revolution.”

THE FIRST CONTRACEPTIVE REVOLUTION

A pivotal dimension of family and child well-being and of female reproduc-
tive health is the ability to regulate fertility. A critical component of that ability is
the availability of safe and effective contraceptive methods, both reversible and
irreversible. Before 1960, that availability, for men and for women, was limited
to the irreversible options of male and female sterilization and the reversible
methods of the condom and withdrawal for men, a few barrier methods for
women, and periodic abstinence, all of which had relatively high failure rates
when not used consistently and carefully. The “contraceptive revolution” which
began in the 1950s changed that picture with the invention of oral contraceptives
and the reintroduction? of intrauterine devices, innovations which, for the first
time, separated reversible contraception from the act of coitus (Rockefeller Foun-
dation 1993).

The 1970s and 1980s brought infusions of funding for contraceptive research
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by the U.S. government and other governments, motivated by demographic con-
cerns. Support was made available for improvements in the delivery of hormonal
contraception, as well as for the development of new delivery modalities such as
implants and injectables, so that the quality and range of contraceptive options
were considerably enhanced. Contraceptive use in the developing world rose
from less than 10 percent of couples (31 million) in the early 1970s to current
levels of 50-60 percent (446 million) by the late 1980s (United Nations, forth-
coming). Use of the technologies emerging from the first contraceptive revolu-
tion accounted for the great preponderance of that increase: Despite significant
regional differences, as of 1995 most of the world’s women who use any contra-
ception are selecting modern contraceptive methods (Guttmacher Institute 1995a).

THE CHANGING STRUCTURE OF CONTRACEPTIVE NEEDS

While currently available contraceptives are obviously adequate for many
individuals, there is ample evidence that they can only inadequately respond to
the changing structure of contraceptive needs. The character of those needs, as
we will discuss in detail in the next chapter, is variable, complex, and different in
several important ways from the needs that characterized the period of the first
contraceptive revolution. The fact that those needs are presented sequentially in
the following paragraphs should not be interpreted as evidence of priority; all are
of great importance and each is in some way related to the others.

First, there is the sheer volume of need. Minimum estimates of what is
defined as “unmet need” range from 120 million to 238 million women world-
wide who are at risk of unintended pregnancy because of nonuse of contracep-
tion, misuse, or contraceptive failure (Guttmacher Institute 1995a; Institute of
Medicine [IOM] 1995a; Robey et al. 1992). Nearly half of the pregnancies de-
fined as “unintended” in the United States as of 1987 had occurred among the 90
percent of women who were, in fact, using some contraceptive method (Forrest
1994).

Second, there are the 52 million pregnancies that women decide to resolve in
abortion, approximately 28 percent of all pregnancies worldwide (Guttmacher
Institute 1994; WHO 1994). Somewhere around 21 million of those abortions are
performed under unsafe and septic conditions, and the burdens of mortality and
morbidity they generate are high (WHO 1994). In the United States, of the 6.3
million pregnancies estimated to have occurred in 1987, over half were unin-
tended at the time of conception and, of those, approximately half ended in
abortion (Harlap et al. 1991). In the current array of contraceptive methods, there
is no method that is explicitly intended to prevent pregnancy in women who have
been exposed to unprotected sex, thereby obviating the possible need to confront
the dilemmas of abortion.

Third, there is the high proportion of women who opt for sterilization, now
the most used method in most of the world’s regions, including the United States
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where over one-third of women using contraception have made that choice
(Forrest and Fordyce 1993; Ingrassia et al. 1995; Marquette et al. 1995; Mosher
and Pratt 1990). Women may elect this essentially irreversible method, even at
unexpectedly young ages and earlier than they themselves might wish, because
no alternative reversible method is seen as satisfactory.

Fourth, there remain large subpopulations whose contraceptive requirements
remain insufficiently addressed, significantly those of males in general, to whom
the first contraceptive revolution brought no new reversible contraceptive op-
tions, as well as the requirements of special times and circumstances across the
female life span, notably adolescence, lactation, and the perimenopausal period.3

Fifth, there is the virtually undisputed reality that no existing contraceptive
method can meet the requirements, intentions, and preferences of all individuals
in all circumstances over entire reproductive lifetimes. Nor can any method be
totally without side effects, risks, or trade-offs in terms of safety, efficacy, conve-
nience, usability, and appropriateness (Fathalla 1994). In fact, it is difficult to
envision any prospective method that could respond to all these variable require-
ments. Furthermore, for many women it is also important, even vital, that their
contraceptive method be “user-controlled,” that is, that it permit them to be the
primary decision-makers about utilization. All this argues for the broadest pos-
sible range of available options.

Sixth, of particular concern in the United States, is the fact that the range of
contraceptive options, rather than becoming more generous in an era when so
many other medical technologies are proliferating, is actually narrowing and, in
fact, is more constrained than in other industrialized countries. The reasons for
this are diverse and complicated, their net effect most worrisome.

Seventh, and of mounting urgency, there is the need to address the growing
burden of the sexually transmitted diseases and the ways in which they inter-
sect—or do not intersect—with contraception. At present, only abstinence from
sexual intercourse provides absolute protection against both infection and con-
ception. For those choosing to be sexually active, while some forms of contracep-
tion reduce the possibility of either pregnancy or infection, they do not eliminate
it. The male condom can provide good protection against both, but its efficacy
depends on perfect use and on decisions which do not inevitably rest with women.

NEW CONCEPTS: REPRODUCTIVE HEALTH AND
THE “WOMAN-CENTERED AGENDA”

Over the past 15 years, as a consequence of thought and advocacy on the part
of internationally oriented activist groups, funding agencies, research organiza-
tions, and policy makers concerned with women’s health, the concept of “popu-
lation control” has moved toward a perspective which contemplates contracep-
tion within the more ample framework of “reproductive health.” That framework
is a comprehensive, more inclusive model of female health and well-being that
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encompasses fertility and infertility, contraception, abortion, childbearing, ma-
ternal morbidity and mortality, sexuality, sexually transmitted diseases, men-
struation, and menopause and, for some theorists, child survival and male repro-
ductive health as well (Behrer 1993; Dixon-Mueller 1993; Ford Foundation 1991;
Germain and Ordway 1989; Lane 1994; Ruzek 1993). At its most expansive, the
model also takes into account the social, political, and economic context of
reproductive health and women’s general empowerment (Lane 1994) and the
ways in which each of these complements and reinforces the others (Bongaarts
1994; Germain and Kyte 1995; Guttmacher Institute 1995b; UNFPA 1994).4

The central themes informing this framework, that is, the concepts of
women’s control over their own bodies and equity for women’s physical safety
and well-being, have now taken root in the United States. The general subject of
the health of U.S. women is now a focus of priority concern and has provoked
attention to the necessity of including women in clinical trials for new preventive
and curative therapies, long focused mainly on men. In response, the U.S. Na-
tional Institutes of Health established in 1990 an Office of Research on Women’s
Health and recently launched a ten-year Women’s Health Initiative. All this has
fueled the interest of pharmaceutical companies, several of which have estab-
lished female health care research departments (Bhargava 1992).

A significant component of this new rationale and, within that, contracep-
tion, is the accumulated body of evidence that just meeting the individual family
planning desires of women (their “unmet need”) would go a good distance to-
ward meeting the demographic goals of those countries that have set such goals
(Sinding 1994). The principal reason for this dynamic is that family planning
approaches that are “woman centered,” dedicated to quality of care, provision of
a full range of contraceptive options and the informational basis for making
informed choices among them, and generally satisfying clients are simply more
effective in terms of adoption and continuation (Bongaarts and Bruce 1995;
Bonnie et al. 1991; Bruce and Jain 1995; Germain 1987; Potts and Rosenfield
1990). It is individual women, with full access to better information and better
tools, who determine the outcomes of population programs, rather than popula-
tion programs determining women’s behavior (Miller and Rosenfield 1996). This
represents a shift away from the rationale that drove much of public funding for
contraceptive research during the 1970s and 1980s, rooted as it was in the demo-
graphic concerns of governments (Brown 1995). It also lies at the heart of the
Programme of Action that was articulated at the 1994 United Nations Interna-
tional Conference on Population and Development in Cairo. In this context,
individuals decide to limit or space births for a variety of personal and family
reasons, even though many individuals may well include among those reasons a
recognition of the societal implications of having very many children.

Finally, the shift has laid the foundation for a new “woman-centered” ap-
proach, not only in services but in deciding on priorities for contraceptive re-
search and development (R&D)(Fathalla 1994; Khanna et al. 1994). At the most
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general level, the approach calls for an agenda centering on methods more di-
rectly under women’s control so as to enhance their autonomy, enable them to
shield themselves from sexually transmitted disease, diminish their dependence
on the medical system and on the agreement of a partner for use of a contracep-
tive or anti-infective, and provide them with entirely new access to a range of
methods that can be used postcoitally. While it might seem counterintuitive,
another component of that agenda is development of contraceptive choices for
men that will permit them to share more of the responsibility for contraception.

There does appear to be consensus on these broad areas as appropriate and
necessary orientations for new contraceptive research and development. There
also seems to be agreement that the current array of available contraceptives must
be expanded, though the point is often made that it is necessary to improve the
availability of those contraceptive methods that presently exist, as well as the
ways in which they are made available. Important among those ways is assuring
much better informed contraceptive users.

At a more specific level, however, there is no “universal woman,” nor is
there some unitary view of women’s contraceptive preferences. There are differ-
ences among women’s health advocates—as well as between those advocates and
scientists—about the meaning of each of these focal areas, their relative impor-
tance, and the proper criteria for setting research and development priorities
(Barroso 1994; Correa 1993; Dixon-Mueller and Germain 1993; Germain 1987;
Marcelo and Germain 1994; WHO/HRP 1991; Women’s Global Network for
Reproductive Rights 1993). Most of the energy in the debate centers on percep-
tions of the risk and benefits of contraceptive technologies and on the definitions
and relative weights of their safety, efficacy, affordability, and acceptability
(Snow 1994). The details of this debate are reflected in Chapter 2 and Chapter 5
of this report since, as significant features in the current climate surrounding
contraceptive research and development, they affect the determination of needs
in the field and, by extension, the market.

CONTRACEPTION AND SEXUALLY TRANSMITTED DISEASE

A question raised before this committee was the appropriateness of including
the sexually transmitted diseases (STDs)’ in a study of the current scientific
prospects for contraceptive technology. The question is natural enough: The
fields of family planning and the prevention and cure of STDs, including HIV/
AIDS, have traditionally operated independently, surely in the case of research
and development, only slightly less so in the delivery of clinical services (Cates
1994). The operating assumption has long been that the STDs have to do with
sexual activity, and contraception with reproduction. The implication was that
the STDs were not a concern for the normative majority, that is, married couples
creating families, for whom the risk of sexually transmitted infections was con-
sidered trivial.
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The epidemiologic and sociologic facts of today’s world must persuade us
that this norm is much eroded and that the dynamics producing the erosion have
altered the composition and greatly increased the size of the global population at
risk, of which a considerable proportion is—simultaneously—vulnerable to pos-
sibly unwanted conception and surely unwanted infection (Brunham and Embree
1992; WHO 1995). This is so despite the fact that sexual activity is not necessar-
ily concurrent with reproduction or contraception: sexual activity continues much
longer than reproductive activity, may occur during pregnancy and lactation, and
may involve a variety of partners and types of sexual activity that do not have
reproduction as their primary objective. The dimensions of these phenomena are
discussed in Chapter 2 from the perspective of needs for new technology, and in
Chapter 3 from the perspective of the market.

Another point of relevance is the existing technologic intersection between
contraception and disease prevention. The condom has long been used as a con-
traceptive and as a barrier to STDs. While other contraceptives have also been
found to provide some protection against infections, none protect against all
STDs; any protection is highly dependent on perfect use and is variable by
gender; double protection is ideally required; and some contraceptives, individu-
ally and used concurrently with other methods, may even enhance susceptibility
to the risk of certain infections. Unfortunately, those contraceptives that best
prevent pregnancy provide minimal protection against STDs. In all instances,
there are many unanswered questions which jointly affect the fields of sexually
transmitted disease and family planning and involve questions of safety, contra-
ceptive use, and the nature of the need for new contraceptive methods (Antrobus
et al. 1994; Cates and Stone 1992). The fact that some existing contraceptives—
barrier and non-barrier—bestow any protection at all suggests that scientific
exploration of this intersection is not only necessary but plausible (Claypool
1994; Elias and Heise 1993; Stratton and Alexander 1993).

THE NEED FOR A SECOND CONTRACEPTIVE REVOLUTION

By the late 1980s, many of the factors that had been driving the research
agenda of the 1970s and 1980s had changed drastically. The mission’s clarity had
become blurred by the debate about whether it was population growth, or inequi-
table access to economic and social opportunity, that was the world’s major
problem. There was also the widespread misconception that, with oral contracep-
tives, the “problem” had been solved. From the standpoint of the science, the
promise of reproductive endocrinology was diminishing, funding opportunities
were decreased, and new scientists were not being attracted by the field. And,
largely for legal, political, sociocultural, and ultimately economic reasons, there
was relentless retrenchment from the field of contraceptive research by most
major pharmaceutical companies. In the 1960s, a dozen large pharmaceutical
companies had been active in contraceptive research and development; nine of
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those were in the United States. By the mid-1980s, just four such firms continued
to have significant contraceptive research and development programs; three were
in Europe, just one in the United States.® Had it not been for public-sector com-
mitment during these years, the field might well have fallen into utter scientific
oblivion (NRC/IOM 1990; Rockefeller Foundation 1993).

The net effect of this stalling of the first revolution was that there has been no
real scientific breakthrough in contraceptive technology, for either men or women,
in over three decades. The sole exception has been the antiprogestins, arguably
the greatest breakthrough in fertility regulation technology since the discovery of
oral contraceptives (Brown 1995; IOM 1993b). Modification of hormonal contra-
ceptive delivery through injectable and implant technologies and dramatic im-
provement in intrauterine devices (IUDs) were significant developments, but
they were not significant breakthroughs from the perspective of fundamental
science. Because development of new contraceptive technologies typically takes
10 to 20 years, contraceptive products that are now emerging from the pipeline
tend to fit the earlier demographically driven paradigm and respond only in a
limited way to newer thinking (Brown 1995). Although recent surveys of contra-
ceptive research and development indicate that there are close to 100 product
leads being pursued around the world, most are incremental improvements—
modifications in dosage, form, or delivery—and all but one are hormonally based
(PATH 1993). Such improvements have been important and necessary but the
argument might be made that, absent any shared, coherent set of priorities, large
gaps will persist in contraceptive research and development. At best, contracep-
tive needs will be filled erratically and slowly, impairing wise and effective
allocation of resources under conditions of increasingly probable scarcity (IOM
1993a).

In sum, the advances in cell and molecular biology and biotechnology that
have been opening new frontiers in other areas of the medical and biological
sciences have been exploited in only limited ways in contraceptive research.
There are at least two possible explanations. One is that the new science, as much
as it has contributed to innovation in other domains, is not, in fact, as applicable
to development of novel contraceptives and the new leads that have been identi-
fied are not scientifically enticing enough to industry. The other is that there are
other historical and current factors, outside the science, that are holding back
contraceptive research. This study explores both possibilities.

THE ENVIRONMENT FOR CONTRACEPTIVE RESEARCH AND
DEVELOPMENT AND THE OBJECTIVES OF THIS STUDY

In January 1990, the Committee on Contraceptive Development of the Na-
tional Research Council (NRC) and the Institute of Medicine released a report on
two years of analysis of barriers facing the development of new contraceptive
methods.” The committee concluded that contraceptive development was indeed
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stalled; that the most problematic obstacles were the political and ideologic cli-
mate in the United States, the organization of resources available for research,
some of the federal regulatory requirements, and the specter of product liability.
Absent public policy changes that would lower at least some of these obstacles,
the committee predicted that contraceptive choices in the next century would not
be appreciably different than what they were at the time of that study (NRC/IOM
1990).

The present study, undertaken over five years later, began with the premise
that contraceptive development continues to be largely stalled, but that the factors
previously considered formidable barriers were no longer viewed by the pharma-
ceutical industry as the primary deterrents to its involvement in the field. In an
analysis of industry perceptions commissioned by The Rockefeller Foundation as
part of its Contraception 21 initiative, the Program for Appropriate Technology
in Health (PATH) determined that the major obstacles for industry are, instead,
economic (PATH 1995). In general, the analysis concluded, the pharmaceutical
industry does not seem to perceive either sufficiently enticing new product ideas
or an adequately large, interested, and financially rewarding market that would
justify the sizable investments required for development of fundamentally new
contraceptive methods.

It seemed logical, therefore, to put our study emphasis, first, on fresh leads
that might emerge from the rapid advances in the biomedical sciences and, sec-
ond, on changes in the character of the market, in the hope that, together, the
science and a differently perceived market might motivate at least some industrial
players to return to the field. Nonetheless, we must note that, although there have
been some helpful regulatory modifications since the 1990 report, the political
and ideologic climate in the United States continues to be critical in the domains
of law and resource investment and remains, therefore, of high economic rel-
evance for industry. Although the charge to the committee did not ask that we
analyze that climate, it continues to so influence the field that we could not justify
ignoring it. The matter of the sociopolitical climate is addressed in Chapter 7 as
part of the cluster of reasons that “explains” why industry perceives engagement
in contraceptive research and development as problematic, a cluster that impor-
tantly includes matters of product liability.

Of comparable relevance is the fact that the technical adequacy of contracep-
tives does not, in itself, guarantee wide social acceptance. The decisions to use
contraception, plan a family, or practice safer sex are rarely just pragmatic, intel-
lectual matters or issues of biologic function. Rather, they are profoundly rooted
in personal identity and sense of control, roles and expectations, feelings about
sexuality, concepts of risk, and peer and partner influences (Hatcher et al. 1994;
IOM 1995a). In turn, each of these individual factors is rooted in religious beliefs,
family and group traditions, and values; knowledge and education; and the con-
temporary play of larger socioeconomic and cultural forces. Important among the
latter are the ethnic, cultural, regional, and religious diversity within a growing
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number of national populations, shifting as those populations urbanize and are
increasingly linked to global communications media; the effects of economic
variables on fertility, perceptions of personal opportunity, family structure, and
access to reproductive health care; and divergent views on sexuality and appro-
priate sexual behavior, gender roles and relative power, and contraception and
abortion. Within each of these independently weighty variables, there is contra-
diction, ambivalence, and volatility which, despite a fair amount of analysis and
despite a sizable literature, is neither systematically or deeply understood (IOM
1995a). We consider aspects of these variables in Chapter 5 in the context of the
women’s agenda and attitudes toward contraception and contraceptive methods.

International and Domestic Perspectives

This report is admittedly uneven in incorporating both the international and
domestic dimensions of contraceptive research and development. We have done
so in Chapter 2 in the contexts of unintended pregnancy, abortion, maternal
mortality, the public health dimensions of sexually transmitted diseases, and
male involvement in contraception. In Chapter 5, we do so in relation to contra-
ceptive use, side effects, failure and discontinuation; sexually transmitted disease
as a focus for research and development; and contraceptive commodity supply
and cost-effectiveness. Chapter 6 focuses primarily on the role of the U.S. bio-
pharmaceutical industry and public and nonprofit sectors, but does not exclude
international actors and notes the relevance of the globalization of industry. Chap-
ter 7 is oriented clearly toward U.S. regulatory and legal matters, alluding none-
theless to the far less litigious climate elsewhere; the chapter also comments on
commonalities, for instance, the effects of more conservative positions and ide-
ologies on contraception. Finally, while some of the conclusions and recommen-
dations in Chapter 8 have to do with U.S. policy, which the IOM is chartered to
inform and advise, other conclusions and recommendations do have implications
well outside U.S. national borders.

STUDY METHODOLOGY

The primary objectives for the study were, first, to attempt to identify new
scientific leads for the next generation of contraceptives and, second, to consider
ways to attract significant involvement by the private sector, including the phar-
maceutical and biotechnology components of industry, in contraceptive research
and development.

The audience for the study report was defined as leaders of the public- and
private-sector policy and scientific research communities, both in the United
States and abroad; legislators and regulators concerned with the frameworks that
foster or impede the movement of scientific discovery to the world community of
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clients; and those active in the fields of family planning and reproductive health
generally.

In meeting the charge, the committee and staff used several methods to
gather needed information. They reviewed published data and analyses and can-
vassed the field of science; talked informally, during committee meetings and at
other times, with experts on the various topics under study; held five meetings of
the full committee over a 13-month period (August 1994 through July 1995);
surveyed 170 biotechnology companies to ascertain their involvement and inter-
est in contraceptive research and development; conducted smaller, informal sur-
veys of scientists to refine priorities for potential research leads; canvassed a
small sample of pharmaceutical companies concerning their experience with liti-
gation concerning contraceptive methods; and developed a mini-case study as the
basis for a follow-on workshop at the end of the study.

Study Workshops

Finally, two workshops were held. The first, in December 1994, convened
two groups of scientists: (1) scientists engaged in what are considered frontier
areas of contraceptive research, with emphasis on male contraception, methods
protecting against sexually transmitted diseases (including HIV/AIDS), menses-
inducers, and a rather loose category entitled “other, female-controlled methods”;
and (2) scientists not engaged in contraceptive research but conducting cutting-
edge basic biological research that might have potential for producing new leads
in the next decades. The former group updated the latter about progress in contra-
ceptive research; the latter talked about how developments in their respective
fields might lead to significant breakthroughs for the general field of contracep-
tive research (IOM 1995b).

The second workshop convened representatives from the pharmaceutical
industry and from the biotechnology sector to examine the proceedings from the
first workshop, reviewing areas of possible contraceptive research and develop-
ment; to discuss incentives and disincentives to moving contraceptive research
and development forward; and to consider how the “next dollars” might be spent
most effectively and how younger scientists might be attracted toward relevant
areas of research (see Appendix E for workshop agendas and rosters).

The Bellagio Conference

Another component of the Rockefeller Foundation’s Contraception 21 Ini-
tiative, in which some committee members and IOM staff participated, was a
conference on “Public/Private-Sector Collaboration in Contraceptive Research
and Development” held under Rockefeller Foundation auspices in April 1995 in
Bellagio, Italy. The four-day meeting, which brought together a mix of represen-
tatives from the private and public sectors,? had three objectives: to establish and
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promote dialogue between public-sector programs and private industry; to review
experiences in public- and private-sector collaboration and identify constraints;
and to make recommendations for promoting a partnership between the public
and private sectors, all in the field of contraceptive research and development.
The subject of this conference was particularly relevant to the charter of this
committee, and some of the rich discussion the conference engendered is woven
into this report and so identified.

The primary conclusion of the conference was that private/public-sector col-
laboration was utterly essential to accelerating action on behalf of the woman-
centered agenda for contraceptive research and development, most importantly
with respect to the development of woman-controlled vaginal spermicides and
microbicides, male methods of fertility regulation, and menses-inducers. The
consensus of the meeting was that such collaboration was necessary for mobiliz-
ing more resources from industry toward investment in these areas and for getting
new, safe, and effective products into the market with maximum speed.

Consensus was also reached on a set of recommended activities, all intended
to enhance cross-sectoral involvement. The first was that there be a review of the
research and development portfolios of public-sector programs from an industry
perspective, in the conviction that the current duplication of effort, continuation
of work on lines that were essentially unpromising, and development of products
of no potential interest to an industrial partner would do little to advance the field.
The second dealt with training clinical investigators from selected developing
country centers so as to expand participation of those centers in industry-spon-
sored clinical trials of new contraceptives to standards approved by the U.S. Food
and Drug Administration. The third had to do with initiation of special studies of
drug regulatory requirements for vaginal microbicides/spermicides, public-sector
pricing structure, and comparative analysis of product liability experiences and
solutions.

The final recommendation was a proposal for initiating a program of col-
laborative effort between the public sector and private industry in the early stages
of development, when product viability is still in doubt and investment is still
seen as high risk, with the rationale that risk-sharing in those stages might tip the
balance in industry investment. The program will match, not necessarily on a 50/
50 basis, the investment of industry—Ilarge and small industry, as well as industry
in emerging-economy and developing countries—in research at not-for-profit
research institutions in areas of priority for the woman-centered contraceptive
agenda. Special consideration is to be given to developing-country centers and an
affiliated consortium of donors might also provide early-stage support to those
same not-for-profit entities. The hope is that this focused, directed plan might
serve both to make investment by industry in the contraceptive research and
development field more attractive and to prime a stream of funding from different
sectors. The Rockefeller Foundation has already taken first steps toward its imple-
mentation (Rockefeller Foundation 1995).
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Antecedents and Relationships

In addition to the Bellagio Conference, this report follows and builds on
other international and U.S. domestic activities in a less direct but significant
fashion. While the scale and purposes of these activities differ, all are germane to
the report’s process, content, and implications. These include the 1984 Interna-
tional Conference on Population (Mexico City); the 1993 International Sympo-
sium on Contraceptive Research and Development for the Year 2000 and Be-
yond; the 1993 Science Summit on World Population (New Delhi); and, most
centrally, the previously mentioned International Conference on Population and
Development held in Cairo in September 1994.

There is also a “family relationship” with two other IOM studies. One,
already mentioned, was the 1990 study, Developing New Contraceptives: Ob-
stacles and Opportunities, a report of a study committee under the chairmanship
of Luigi Mastroianni. The other, The Best Intentions: Unintended Pregnancy in
the United States, was completed in May 1995 by an IOM committee under the
chairmanship of Leon Eisenberg. As the reader will discover, we have profited
considerably from both studies.

The Cairo Conference

While the entire Programme of Action that emerged from the Cairo confer-
ence is relevant to this report, the portion of the Programme that addresses “Tech-
nology, Research, and Development” (Chapter XII) is of primary relevance and
we reproduce it partially here:

Research, in particular biomedical research, has been instrumental in giving
more and more people access to a greater range of safe and effective modern
methods for regulation of fertility. However, not all persons can find a family-
planning method that suits them and the range of choices available to men is
more limited than that available to women. The growing incidence of sexually
transmitted diseases, including HIV/AIDS, demands substantially higher in-
vestments in new methods of prevention, diagnosis and treatment. . . . In spite
of greatly reduced funding for reproductive health research, prospects for de-
veloping and introducing new contraceptives and regulation of fertility methods
and products have been promising. Improved collaboration and coordination of
activities internationally will increase cost-effectiveness, but a significant in-
crease in support from governments and industry is needed to bring a number of
potential new, safe and affordable methods to fruition, especially barrier meth-
ods. This research needs to be guided at all stages by gender perspectives,
particularly women’s, and the needs of users, and be carried out in strict confor-
mity with internationally accepted legal, ethical, medical and scientific stan-
dards for biomedical research. . . .

Governments, assisted by the international community and donor agencies, the
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private sector, nongovernmental organizations and the academic community,
should increase support for basic and applied biomedical, technological, clini-
cal, epidemiological and social science research to strengthen reproductive
health services, including the improvement of existing [methods] and the devel-
opment of new methods for regulation of fertility that meet users’ needs and are
acceptable, easy to use, safe, free of long- and short-term side effects and sec-
ond-generation effects, effective, affordable and suitable for different age and
cultural groups and for different phases of the reproductive cycle. Testing and
introduction of all new technologies should be continually monitored to avoid
potential abuse. Specifically, areas that need increased attention should include
barrier methods, both male and female, for fertility control and the prevention
of sexually transmitted diseases, including HIV/AIDS, as well as microbicides
and virucides, which may or may not prevent pregnancy. . . .

To expedite the availability of improved and new methods for regulation of
fertility, efforts must be made to increase the involvement of industry, including
industry in developing countries and countries with economies in transition. A
new type of partnership between the public and private sectors, including wom-
en and consumer groups, is needed that would mobilize the experience and
resources of industry while protecting the public interest. National drug and
device regulatory agencies should be actively involved in all stages of the de-
velopment process to ensure that all legal and ethical standards are met. Devel-
oped countries should assist research programs in developing countries and
countries with economies in transition with their knowledge, experience and
technical expertise and promote the transfer of appropriate technologies to them.
... (UNFPA 1994)

REPORT ORGANIZATION

This report has three principal parts. The first comprises Chapter 2, with its
focus on the dimensions of need for contraception and for new contraceptives, on
unintended pregnancy and its consequences, and on the linkages between sexu-
ally transmitted infection and contraception.

The second part of the report consists of Chapters 3 and 4. Chapter 3 dis-
cusses contraceptive technologies that, all things being equal, could conceivably
become available in the relatively near future. Chapter 4 summarizes the poten-
tial that lies at the more distant scientific frontier, potential that is discussed in
detail in supporting Appendices A (Female Methods), B (Male Methods), C
(Immunologic Contraception), and D (Barrier Methods) and their extensive refer-
ences. A glossary is also provided which defines the technical terms used in
Chapters 3 and 4—though not the technical terms used in the appendixes, since
we assume that the readers of those sections will be primarily scientists for whom
the terminology will be quite familiar—as well as technical terms used in other
chapters.

The third part of the report takes up different facets of the environment
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around contraceptive research and development. Chapter 5 examines the current
contraceptive market; the limitations of currently available contraceptives; spe-
cific contraceptive needs as market opportunities; consumer perspectives; and
possible financial incentives for investment, including the role of subsidy and the
cost-effectiveness of contraception. Chapter 6 analyzes the roles of the private
and public sectors in contraceptive research and development, emphasizing the
adaptations of the biopharmaceutical industry to health sector restructuring and
the meaning of those adaptations for developments in reproductive health in
general and contraception in particular. The chapter also examines patterns of
funding for contraceptive research over time, beginning in 1970. Chapter 7 scru-
tinizes the regulatory and legal context for the field, as well as some of the
sociopolitical and cultural forces which affect that context. Chapter 8 presents the
report recommendations.
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NOTES

1. The term “Second Contraceptive Revolution” was coined by Mahmoud Fathalla and has been
adopted by the Rockefeller Foundation as a central concept in the population and environment
component of its portfolio. The term has acquired a certain currency in the field and describes the
hoped-for revitalization of research and investment in the development of a new generation of con-
traceptive technologies.

2. The first modern IUDs were developed independently in Germany and Japan in the 1920s
and 1930s, but fell into disrepute in the Western industrialized countries because of substantial
numbers of cases of pelvic inflammatory disease (PID) and peritonitis. In the late 1950s, the time
seemed ripe for its rehabilitation and the Population Council invested in the further development of
the method (Gelijns and Pannenborg 1993).

3. Traditionally, the perimenopausal period has been defined as the few (three to five) years
around menopause. Current thinking is that it should be viewed as beginning as early as the mid-
thirties, coincident with onset of decline in ovarian function.

4. Bongaarts (1994) makes the point that even were family planning programs in the developing
world perfectly able to supply all the unmet need for contraception, they would still not be able to
reduce population growth to zero in countries where, on average, desired fertility still exceeds two
children and thereby have significant effect on the momentum of population expansion. From this
perspective, family planning programs are part of a set of complementary and mutually reinforcing
approaches such as education, empowerment of women, implementing public health measures to
reduce infant and child mortality, and delaying childbearing, that tend to raise the demand for family
planning. He notes that “investment in family planning programs produce larger reductions in un-
wanted fertility when social conditions such as education and gender equality are favorable”
(Bongaarts 1994).

5. The reproductive tract infections (RTIs) have been broadly defined to include sexually trans-
mitted infections and infections that are nonsexually transmitted, and comprise three types of infec-
tion: (1) sexually transmitted diseases (STDs), such as chlamydia, gonorrhea, trichomoniasis (which
may or may not be sexually transmissible), syphilis, chancroid, genital herpes, genital warts, and
human immunodeficiency virus (HIV) infection; (2) endogenous infections, caused by overgrowth
of organisms that can be present in the genital tract of a healthy woman, such as bacterial vaginosis
and vulvovaginal candidiasis; and (3) iatrogenic infections, associated with medical procedures, such
as female genital mutilation, poor delivery practices, cesarean section, unsafe abortion, and improp-
erly performed pelvic examinations and IUD insertions (Brunham and Embree 1992). Of the three
types of reproductive tract infections—sexually transmitted, endogenous, and iatrogenic—the major-
ity are sexually transmitted in direct fashion (Brunham and Embree 1992). However, the iatrogenic
infections are also important because they are linked to contraception, or the lack of contraception,
through sepsis during the medical procedures cited above. Of the eight major STD pathogens pro-
ducing RTIs, four are bacterial (chancroid, chlamydia, gonorrhea, syphilis) and four are viral (HIV,
human papilloma virus/HPV, herpes simplex type 2/HSV-2, and hepatitis B/HBV).
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6. The sole remaining U.S. firm was Ortho Pharmaceutical Corporation (a subsidiary of Johnson
and Johnson); the three European firms were Organon International, Schering AG, and Roussel-
Uclaf (a subsidiary of Hoechst Pharmaceuticals). The U.S. firms that for all practical purposes had
abandoned significant efforts on new contraceptive research as of the mid-1980s included: Syntex
Laboratories; G.D. Searle and Company; Parke-Davis and Company; Merck Sharp and Dohme Com-
pany; the Upjohn Company; Mead Johnson; Wyeth-Ayerst Laboratories; and Eli Lilly and Company
(Djerassi 1989; NRC/IOM 1990).

7. The committee that generated the report (National Research Council and the Institute of
Medicine. Developing New Contraceptives: Obstacles and Opportunities. Washington, DC: National
Academy Press. 1990) included physicians; public health, policy, and legal experts; pharmaceutical
company executives; reproductive biologists; economists; and demographers.

8. Public sector participants came from WHO’s Special Programme in Human Reproduction
and Training, the Population Council’s Center for Biomedical Research, the U.S. Agency for Inter-
national Development, the Contraceptive Research and Development Program (CONRAD), the Cen-
ter for Population Research of the U.S. National Institute of Child Health and Development of the
National Institutes of Health, the U.S. Food and Drug Administration, and the Program for Appropri-
ate Technology in Health (PATH). The private sector was represented by eight firms: Finishing
Enterprises, Ortho Pharmaceutical Corporation (Johnson and Johnson), and Wyeth-Ayerst Laborato-
ries, from the United States; Gedeon Richter, Organon, Pharmacia-Leiras, and Schering AG, from
Europe; and Silesia, from Brazil.
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The Need and Demand for
New Contraceptive Methods

ISSUES OF TERMINOLOGY

In the context of family planning and contraception, the terms “need” and
“unmet need” are applied, qualitatively and quantitatively, in several overlapping
and intersecting ways, depending on the purposes of their application. They may
incorporate the notions of “demand,” “unmet demand,” or “potential demand” or
even be used interchangeably with those terms; and all terms are almost inevita-
bly entangled with various conceptualizations of “preferences” and “intentions.”
The definition and computation of who “needs,” “demands,” “prefers,” and “in-
tends” what, and under which circumstances, have been debated for well over a
decade. The debate is, however, far from an arid academic exercise: Its results
have always been significant for the design, implementation, and evaluation of
family planning programs. Because the terminology debate is vitally connected
to the commodities, that is, the fertility regulation technologies that are essential
to family planning, it has large and necessary implications for the pace and
direction of contraceptive research and development, as well as for the involve-
ment of industry in R&D processes.

Accordingly, this chapter begins with issues of terminology and its quantita-
tive implications, as a basis for thinking about the personal and public health
components of current needs for contraceptive technologies in the United States
and worldwide. Some of these needs are general, in the sense that they are needs
for contraception; others, addressed more fully in Chapter 5, are specific needs
for new contraceptive technologies which have, in the eyes of this committee,
clear implications for the market. “General needs” include the consequences of
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FIGURE 2-1 General needs for contraception, specific needs for new contraceptive
methods, and the market created by these shared needs.

unintended pregnancy, notably abortion and maternal mortality, and the changing
requirements of the reproductive life span. “Specific needs” include sexually
transmitted reproductive tract infections; lack of involvement of males in contra-
ception; and contraceptive failure and side effects. Figure 2-1 presents this
breakdown in graphic form.

MARKET DEMAND

In economics, “demand” has both volitional and authoritative dimensions,
since it comprises the notions of desire to purchase and possess, as well as the
power to do so. In classical microeconomic theory, demand has an iterative
relationship with supply, a relationship that is mediated by the market, which
transmits information about prices, quantities, and elasticities in each.

However, application of traditional supply-and-demand concepts to under-
standing the role of demand in processes of technological innovation has not been
very illuminating (Lotz 1993; Mowery and Rosenberg 1982). A more rewarding
perspective is offered by marketing research, which distinguishes between
“needs,” “wants,” and “demands” in ways that are useful for thinking about
development of new medical technologies in general and contraception in par-
ticular. In one analysis, a human need is defined as “a state of felt deprivation of
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some basic satisfaction,” wants as “desires for specific satisfiers of these deeper
needs,” and demands as “wants for specific products that are backed up by an
ability and willingness to buy them.” The more explicitly needs are articulated as
demands, the higher the likelihood that the “demander” will be willing to pay for
satisfaction of those needs (Kotler 1988).

The concept of market demand introduces the important notion of “signals,”
or expressions that come from a potential user—or third-party population—with
both the willingness and ability to pay for satisfying needs and wants that are
assumed to be in some way “unmet” (Lotz 1993; Nelson and Winger 1977).
These may be (a) very specific signals about product specifications; (b) signals
about a roughly described product; (c) signals about product class; (d) signals
about demand for some kind of functions; or (e) no signals whatsoever, even if
demands exist. The degree to which these can be determined will have a lot to do
with the probabilities that investment will be attracted and that innovation will
occur (Teubal et al. 1976). The sending and receiving of signals and the overall
influence of demand factors on investment—in this case, investment in medical
innovation—is not at all straightforward or linear; on the contrary, it is highly
iterative (Gelijns and Pannenborg 1973; Lotz 1993; Mowery and Rosenberg
1982). Itis also highly dependent on knowledge about the “owners” of the needs,
that is, the “users,” their preferences, and the expression of those preferences in
patterns of adoption.

In this framework, the populations that are germane to conceptualizing the
market for the outputs from contraceptive research and development are

1. the population that
(a) has been defined as having an unmet need for family planning, and
(b) has evidenced a desire to actively use contraception in response to
that need; and
2. the subset of that population (or some third party) which can—and will—
pay for the satisfaction of those needs and desires.

Thus, the “market demand” population is always the smallest subpopulation in
the set. If it cannot be identified somehow as substantial, there is no incentive for
a potential product developer or seller to invest in this particular market. There-
fore, from a commercial perspective it is crucial to determine what fraction of the
“unmet need” population represents a true market opportunity.

CALCULATING THE UNMET NEED FOR CONTRACEPTIVES

Like “demand,” “unmet need” is an elusive concept, changing according to
how survey questions are posed, what assumptions are made, and the criteria
used for exclusion and inclusion (Dixon-Mueller and Germain 1992). All these
elements affect quantification of the ultimate size of the population defined as

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/5156.html

ogking to the Future

50 CONTRACEPTIVE RESEARCH AND DEVELOPMENT

needing contraceptive protection, as well as estimates of what is needed in the
way of services and commodities. The definition of unmet need is surely crucial
for computing the market for contraceptive technologies.

Over the past 15 years, there have been numerous alternative calculations of
the need and demand for contraceptives. The most generally accepted have been
those authored by Westoff (e.g., Westoff and Ochoa 1991), which have been
enormously useful in defining national family planning policies and prioritizing
the need for international assistance. However, these approaches have been
revisited recently from a women’s health perspective and revised in a way that
defines the base population more broadly (Dixon-Mueller and Germain 1992 and
1994; Guttmacher Institute 1995a; Wulf 1995) (see Table 2-1). The rationale for
“casting a wider net” is that conventional definitions, which essentially restrict
the unmet-need concept to married women' and nonusers of contraception, re-
spond neither to the contemporary realities of women’s (or men’s) lives, nor to
the statistical realities concerning contraceptive utilization, effectiveness, and
appropriateness.

The expanded definition adds to the basic conventional definition the follow-
ing population groups:

* sexually active, unmarried women;

* women with postpartum amenorrhea;

* women who are using a less effective contraceptive method but who
definitely want to avoid or postpone childbearing;

* women who are using a more effective method but who are using it
incorrectly, are dissatisfied, or should not be using it for health reasons;

* women with unwanted pregnancies; and

* women with related reproductive health problems (Dixon-Mueller and
Germain 1994).

Both the conventional and expanded definitions can be used to calculate
need in national population subgroups by residence, age, and even subculture,
and to compare countries in terms of magnitudes and characteristics of need and
the ability of women in those countries to realize their reproductive wishes.
Nonetheless, the effects of their different premises on calculation of unmet need
can be strikingly large in the aggregate, ranging from an estimated 120 million
(Ketting 1994; Robey et al. 1992) to 228 million women at risk of unplanned
pregnancy even though they do not want to have a child (Guttmacher Institute
1995a).

REPRODUCTIVE PREFERENCES

Reproductive preferences have been a routine part of fertility and family
planning surveys from their inception, as these surveys have sought to quantify
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and measure fertility norms (desired or ideal number of children), reproductive
intentions (intentions to postpone or terminate childbearing), spacing intentions
(preferred length of the next birth interval), and wanted and unwanted births
(intendedness).

Reproductive preferences are also integral to defining unmet need. While
preference data were for a long time viewed as the “soft” part of demographic
surveys, recent methodological research has raised confidence in their predictive
validity, although that is variable. For example, using the “ideal” or “desired”
number of children has been thought to lack any particularly predictive utility,
because it reflects societal norms more than it truly reflects individual intention-
ality. However, though there may be some erosion in individual preferences in
response to personal, family, or societal pressures (Freedman 1990), the percent-
age of women who state that they want no more children is a good short-term
predictor of fertility rates (Westoff 1991). As such, it is a reasonable indicator for
purposes of user-based market analysis, despite the inevitable divergence be-
tween the number of children women say they wanted or would want in the future
and the number they actually have (the “KAP [knowledge, attitudes, and prac-
tices] gap”).2

Since there have been some dramatic changes in fertility levels worldwide
during the past two decades, it is reasonable to assume that there has been some
kind of fit between women’s preferences and their actual behavior. The fact that
the fit is imperfect does not invalidate the measure. At the same time, even the
most meticulously shaped definition of either unmet need or unmet demand omits
a number of qualitative variables that are crucial to conceptualizing the market
for new contraceptive technologies. Discounting the force of various dimensions
of local culture—for example, politics, gender roles, and the values assigned to
fertility—and assuming that women everywhere will behave in the same ways
given equivalent knowledge, resources, and options, is as risky for calculating a
market as it is for implementing family planning programs.

THIRD-PARTY AND PUBLIC HEALTH PERSPECTIVES

Having defined a population with an unmet demand for contraception, it is
then possible to address the question of what fraction of that population repre-
sents true market demand. As suggested at the beginning of this chapter, there
are two very different subpopulations to be accounted for: Subpopulation 1,
consisting of those able and willing to spend their own resources; and Subpopu-
lation 2, consisting of those for whom some third party is prepared to pay. This
latter, “third-party” category contains considerable variety: private insurance
companies, managed care organizations, hybrid network arrangements, and gov-
ernment programs for the poor in the United States and other developed nations,
as well as national family planning and public health sector programs in develop-
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ing and industrializing countries, often at least partly subsidized by overseas
development assistance.

These subpopulations also have slightly different perspectives regarding the
“value” or cost-effectiveness of contraception. Individuals, who do not as di-
rectly bear some of the broader social costs of increased population size that
result from less-than-optimal levels of contraception, give primary emphasis to
efficacy, side effects, out-of-pocket costs, and personal concerns such as conve-
nience and autonomy. In contrast, third-party payers are more likely to be sensi-
tive to the costs of unintended pregnancies, in terms of the cost and risks of
abortion and the costs and risks of carrying unintended pregnancies to term.

In the developing world, there is more heterogeneity in perspectives on
family planning and contraception, depending on the history of a given country,
its culture and religions, and where it is demographically, economically, and
epidemiologically. Some countries, particularly those whose fertility rates re-
main high, must continue to worry about population growth rates, sizes, and
densities. A growing number of other countries, further along in the demo-
graphic and epidemiologic transitions, must address both an “unfinished agenda”
of high mortality, infectious disease, and malnutrition and a swelling agenda of
noncommunicable and chronic diseases in adults and the elderly (Mosley et al.
1993). All countries, sooner or later, will find themselves obliged to somehow
add to their priorities the new agenda, articulated at Cairo and ratified at Beijing,
relating to the empowerment of women and their reproductive health and rights.
The fact that these economies must take into account all these valid and pressing
agendas and must do so with persistently constrained health sector resources
means that they, like the established market economies and the formerly socialist
economies of Europe, are also having to focus hard on issues of cost containment,
cost-effectiveness, and cross-sectoral externalities and trade-offs in development
investment (World Bank 1993). But here, too—and this is important—individu-
als have the same concerns and needs as do individuals in developed countries:
they do not voluntarily choose to use contraception primarily because of national
demographic or macroeconomic concerns.

There is a third area where individual and societal health needs coincide
because their nature is such that, left unsatisfied, they incur costs of some kind
which can be quantified, albeit in different ways. The costs of contraception can
then be compared to the costs of nonsatisfaction of these shared individual and
public health needs so that, in some cases, it is possible to develop cost-benefit or
cost-effectiveness ratios. At a minimum, it is possible (though not necessarily
simple) to calculate the various costs of a given case of “nonsatisfaction” to
whoever the payer is: the society at large, some third-party payer, or an indi-
vidual. These shared unmet needs include unintended pregnancy, abortion, ma-
ternal mortality and morbidity, and sexually transmitted disease, needs which can
be especially acute and especially costly in populations of particular vulnerability
owing to such covariates as age, parity, ethnicity, or socioeconomic status.
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The societal costs of all of these are high and, in some instances, can only
increase, either because the magnitude of the need itself increases, or because it
will simply become more expensive to deal with, or both. Contraception offers
very cost-effective and risk-reducing alternatives to unwanted pregnancies,
whether those pregnancies are terminated by abortion or allowed to go to term, as
well as to morbidity (Lee and Stewart 1995; Trussell et al. 1995). At present in
the United States, a majority of third-party payers would seem to be missing a
major investment by not offering a broad range of contraceptives as a cost-
containment strategy that has potential economic payoff well in excess of many
other forms of health care. We will argue in Chapter 5 that contraception that
includes or is accompanied by protection against sexually transmitted diseases is
even more cost-effective and surely risk-reducing. As more and more third-party
payers assume long-term responsibility for covering large, stable populations
over a long period of time for a broad range of health care services, it is reason-
able to assume that they will look to those savings that can be derived from
prevention and, therefore, see the economic value and consequent logic of sub-
stantially increasing their investment in contraceptive and reproductive health
services as a major cost-containment tool. This will not be an overnight process.
Ongoing restructuring of the managed care industry and the current mobility of
subscribers shopping for the best care at the best price will, for a while, affect the
potential for a given HMO to realize a payback from investment in prevention.
At the same time, the payback from pregnancy prevention, with its rapid “turn-
around” and transparent causal attribution, can be realized much faster than, for
instance, the payback from nutrition education and prevention of high-cost
chronic diseases.

A LIFE SPAN PERSPECTIVE

There is a growing constituency in the public health community for a more
inclusive and integrative model of individual and family health and well-being,
and use of the phrases “life cycle” and “life span” to define a perspective have
acquired a certain currency, particularly in connection with women’s health and
well-being. The basic premise of this perspective is that human health and illness
are not a haphazard affair, but express the accumulation of conditions that begin
early in life, in some respects before birth. A second premise is that the factors
that favor good health and precipitate ill health are not purely genetic or biologi-
cal but can be social, economic, cultural, and psychological, and can work to-
gether or against one another across the span of an individual’s life in ways that
we are only beginning to understand. The third premise is that no reasonable
public health strategy can ignore these dynamics and what constitutes a continu-
ity of risk over an entire lifetime (Institute of Medicine [IOM] 1996; Tinker et al.
1994; UNFPA 1994; World Bank 1994). The importance of the life span concept
to this report is straightforward enough: At different points across their life
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spans, women have different reproductive intentions, different pressures on their
lives, different needs for contraception, and different overall reproductive health
requirements. Contraceptive research and development has to take all of these
life span dimensions into account since, to a large extent, they shape the structure
of demand.

In developed countries, the portion of the female life span that can be de-
scribed as the “potential reproductive years,” that is, the years between menarche
and menopause, constitutes about half of a woman’s total life span; in developing
countries, where life expectancies are generally shorter, that portion can be well
over half. This means that a typical woman in the United States is at biological
risk of pregnancy for approximately 36 years (Hatcher et al. 1994). Fourteen
percent of those potential reproductive years (or years at biological risk of preg-
nancy) is spent in Stage 1, the years between menarche and first intercourse, and
19 percent in Stage 2, the years between first intercourse and marriage; during
these two stages, the large majority of women will be trying to avert or postpone
pregnancy. Stage 3 comprises the years between marriage and first birth, or 5
percent of the years at risk, during some part of which some women will be
averting or postponing pregnancy. Stage 4, the years between first birth and
attainment of desired family size, represents 11 percent of the potential reproduc-
tive years, during which the emphasis for most women is on spacing births. The
years that follow, that is, the years between attainment of desired family size to
menopause (Stage 5) occupy 51 percent of the whole span of potential reproduc-
tive life. This span of years consists of two periods, the boundary between which
is typically blurred except for women who are surgically sterile. The first is the
period between the age of intending no more children and presumed? sterility,
during which many women will want to avert pregnancy; the second comprises
the years from presumed sterility to menopause, when there is no concern for
contraception. Nevertheless, during Stage 5 and into the postmenopausal period
(Stage 6), many women will still require protection from sexually transmitted
infection, as is increasingly the case for many women throughout their reproduc-
tive years (Forrest 1993).

For women who want a certain number of children, these proportions change
somewhat to account for the years spent in pregnancy, postamenorrheic absti-
nence or infecundity, or sexual inactivity. The hypothetical woman who is sexu-
ally active between ages 20 and 45 and wants two children will need protection
from pregnancy for approximately 20 years, that is, 82 percent of her 25-year
reproductive life. The woman who wants four children will need protection for
about 16 years, or 64 percent of her reproductive life. Even the woman who
wants six children will need nearly 12 years of protection, or 46 percent of her
reproductive life (see Table 2-2). For women who begin childbearing in their
teenage years, these estimates are, of course, conservative. The general rule is
that, for all women, everywhere, the younger they are when they begin their
reproductive lives, the older they are at menopause; the fewer children they want,
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the longer they must spend in need of some kind of contraception (Guttmacher
Institute 1995a).

The stages in the potential reproductive years can be further characterized
according to the ways they differ from one another biologically, socially, and
psychologically, as well as in the balance required among prevention of preg-
nancy, protection from disease, and preservation of fertility (Fathalla 1992;
Forrest 1993; Fortney 1989; King and Smith 1994). Obviously, transition from
stage to stage is not uniform among women or among societies. Women do not
transit at the same age or in the same order, and some women in some situations
may even skip a stage or advance into a next stage in ways that can be biologi-
cally or socially worrisome. Unduly early or unduly late pregnancies are prime
examples: The fact that many women in the world have their first baby while
they are still adolescents can have high costs: Even when prepregnancy disad-
vantages are taken into account, early childbearing appears to have a causal and
adverse effect on the health and social and economic well-being of children and,
in varying measure, on their mothers (IOM 1995; Kubicka et al. 1995).4

Table 2-3 examines each stage of female reproductive life in terms of a few
key biological, social, and psychological variables; fertility goals, sexual behav-
ior, and contraceptive use; and the qualities of contraception that are particularly
necessary at certain times. The table includes the postmenopausal years even
though this period lies beyond what are biomedically defined as the reproductive
years, since many women continue to be sexually active; because of menopause-
associated physiological changes (e.g., structural changes in vaginal tissues),
those women remain vulnerable to sexually transmitted infections. This means
that continued protection against those infections may be required later in the
course of women’s lives than is usually thought to be the case, a dimension that is
appropriate to thinking about prospects for new reproductive technologies.

The principal message that emerges from this scrutiny of the texture of the
female reproductive life span is that, at various points in their lives, women
everywhere have different reproductive intentions and, consequently, different
needs for family planning and the maintenance of their reproductive health. This
means that, first of all, contraceptive services need to offer a full range of meth-
ods that are responsive to these changing requirements. Second, viewing contra-
ceptive technology from the perspective of the overall reproductive life span
makes it clear that there are periods of that span that are not now served well or
appropriately by the current array of methods; most strikingly, there are consider-
able limitations in what is available for very young women and for women later
in life who wish to preserve their fertility but who cannot use the long-term, high-
effectiveness methods that are currently on the market.

PREFERENCES AND INTENTIONS

Over the past four decades in the United States, as part of the National
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Survey of Family Growth (NSFG) and its predecessors,’ a series of questions has
been regularly asked of women about the timing and intentionality of their preg-
nancies. Efforts to capture responses of this type are difficult at best, and many
vulnerabilities and complexities intrude. The fragility of human recall, changes
in circumstance, ambivalence, differences of meaning, shifts in intensity of feel-
ing, all come into play. However, the NSFG has developed very specific termi-
nology and definitions to measure “unintended pregnancy,” using the following
definitions of “intended” and “unintended’:

* intended at conception: wanted at the time, or sooner, irrespective of
whether or not contraception was being used; or

* unintended at conception: if a pregnancy had not been wanted at the time
conception occurred, irrespective of whether or not contraception was being
used.

Among unintended pregnancies, a further distinction is made between mistimed
and unwanted:

* mistimed conceptions are those that were wanted by the woman at some
time, but which occurred sooner than they were wanted; and

* unwanted conceptions are those that occurred when the woman did not
want to have any more pregnancies at all (IOM 1995).

These definitions have been applied in a large number of national and inter-
national surveys in ways that are similar enough to be considered comparable.
As suggested in the preceding section, by these definitions almost all women—
and this is true worldwide—are at risk® for unintended pregnancy throughout
most of their reproductive years (Forrest 1994). The next sub-sections present the
ways in which these various elements of unintended pregnancies are expressed,
internationally and in the United States.

Unintended Pregnancy Worldwide

Everywhere in the world, there is often a gap between the number of children
women say they want and the number they actually have. Substantial percent-
ages of women report everywhere that they have had all the children they want or
that they do not want another pregnancy for at least two years. Many also report
that their most recent birth was unwanted or mistimed.” And, for many of the
world’s women, the alternative to carrying an unintended birth to term, whether
that birth was mistimed or unwanted, was abortion (see Figure 2-2).

The ranges of each of those categories of intention, preference, and action
differ from region to region and from country to country, as one would expect
(Table 2-4 and Table 2-5). The highest regional percentage of wanted births, 76
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TABLE 2-3 Life Span Factors in Women’s Reproductive Lives

Stage 1
Menarche-Intercourse

Stage 2
Intercourse—Marriage

Biologic variables

Social variables

Psychological
variables

Fertility goals:
Childbearing

Future fertility

Menarche

Politically most
contentious stage

Restricted provision of family
planning services

Constrained access to
information about sexuality
and contraception

Limited future orientation/
ability to judge risks/conse-
quences/defer gratification

Heightened sense of unique
invulnerability

Need to establish adult
identity/peer intimacy

Constrained ability to
negotiate use of coitus-
related methods

Ambivalence

Postpone

Preserve

First intercourse
High reproductive capacity
High risk of exposure to STDs

High risk of unintended pregnancy
High maternal/child mortality

and morbidity from

too-early pregnancy

Politically contentious

Laws governing age at marriage

Restricted provision of family
planning services

Constrained ability to
negotiate use of coitus-
related methods

Ambivalence

Postpone

Preserve (high need)
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Stage 4
Stage 3 1st Birth—Attainment of Stage 5 Stage 6

Marriage—1st Birth

Desired Family Size Menopause Postmenopause

Marriage

High reproductive
capacity

Possible fetal
wastage/ectopic
pregnancy/infertility

Greater intellectual/
emotional maturity/
ability to judge
consequences

Postpone

Preserve (high need)

Intend no more children Sterility/infertility
High reproductive
capacity

Increased incidence
and severity of
many gynecologic
problems

Parity requirements for Irrelevant
sterilization

Heightened maturity

Space Stop

Preserve (diminishing Irrelevant
need)

continued on next page
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TABLE 2-3 Continued

Stage 1 Stage 2
Menarche—Intercourse Intercourse—Marriage
Sexual behavior:
No. of partners Variable Variable to higher
Frequency of Variable Variable to higher
intercourse
Coital Low Moderate to high
predictability
Contraceptive use None Erratic use/high
discontinuation
Most common Pill Pill
methods
Next most Condom Condom
common
Importance of method
characteristics:
Conception
prevention High Moderate
Reversibility High High
Not coitus-linked High Low
STD prevention High Moderate (if monogamous)
Safety during High High
breastfeeding

NOTE: STDs = sexually transmitted diseases.

SOURCES: Modified from Forrest JD, Timing of reproductive stages, American Journal of Obstet-
rics and Gynecology 82:110, 1993, and Hatcher RA, J Trussell, F Stewart, et al. Contraceptive
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Stage 4
Stage 3 1st Birth—Attainment of Stage 5 Stage 6
Marriage—1st Birth Desired Family Size Menopause Postmenopause
Variable Variable Variable Variable

Challenge to discern
infidelity/self-protect
against STDs

Variable Variable Variable Variable
High High High High
Sterilization Sterilization Irrelevant

Pill, condom

High Irrelevant Irrelevant
Low Low to irrelevant Irrelevant
Moderate Irrelevant Irrelevant

Low (if monogamous) Low (if monogamous) Low (if monogamous) Low (if
monogamous)

Moderate Irrelevant Irrelevant

Technology, 16th revised ed., New York, Irvington Publishers, 1994. We have added Stage 6, the
postmenopausal period, since many women remain sexually active despite termination of fertility,
and may require protection from sexually transmitted infections.
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TABLE 2-4 Distribution of Pregnancies by Outcome, Selected Developing
Regions and Developed Countries (various dates, in percentages and millions
of pregnancies)

Wanted Mistimed  Unwanted Abortion
Number of

Region Pregnancies? % No4 % No4 % No4 % Nod
Sub-Saharan Africa
(1994) 28.9 76 22.0 10 2.9 3 0.9 11 32
North Africa and 11.6 58 6.7 12 14 18 2.1 12 14
Middle East (1994)
South and 65.4 63 41.2 10 6.5 9 59 18 11.8
Southeast Asia (1994)
Latin America (1994) 16.4 38 6.2 15 25 19 3.1 28 4.6
China (1990) 40.4 47 19 13 53 10 4.0 30 12.1
Japan (1992) 1.9 36 0.68 36 0.68 3 0.06 25 047
France (1991) 1.1 66 0.73 12 0.14 3 0.03 19 0.21
United States (1988) 6.5 43 2.8 19 1.2 9 059 29 19

aAll numbers are in millions.

SOURCES: This table was derived from a graphic presentation in: Alan Guttmacher Institute,
Hopes and Realities: Closing the Gap Between Women’s Aspirations and Their Reproductive Expe-
riences, p. 25, New York, Alan Guttmacher Institute, 1995. That graphic was, in turn, constructed
from the following sources:

For the developing regions of the world, the number of abortions and live births: Alan
Guttmacher Institute, Women, Families and the Future, New York, 1995.

For China, the number of abortions: Henshaw SK, Induced abortion: A world review, Family
Planning Perspectives 22:76-89, 1990; the number of live births: United Nations, World Population
Prospects: The 1994 Revision, New York, 1995.

For France, the number of abortions and live births: Council of Europe, Recent Demographic
Developments in Europe, 1993.

For Japan, the number of abortions: Ministry of Health and Welfare, The Report on the
Statistics Relating to Eugenics Protection, Tokyo, 1993; the number of live births: Vital Statistics of
Japan 1992, Tokyo, 1994.

For the United States, the number of abortions: Henshaw SK, J Van Vort, Abortion services in
the United States, 1987 and 1988, Family Planning Perspectives 22:102—109, 1990; the number of
live births: National Center for Health Statistics, Monthly Vital Statistics Report, Vol. 38, No. 6,
1989.
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percent, was reported by Sub-Saharan Africa, the next highest by South and
Southeast Asia with 63 percent, followed by North Africa and the Middle East
with 58 percent, and a low 28 percent of wanted births in Latin America. Al-
though these are huge aggregations, it is worth noting that in Sub-Saharan Africa,
where fertility norms are high, about one-fourth of most recent births were none-
theless unwanted. In the North Africa—Middle East region, close to half of recent
births were unwanted, with most of that percentage deriving from unwanted
rather than mistimed births. The highest regional abortion rates were in South
and Southeast Asia, where 18 percent of all recent births were so terminated.

There is inevitably variation among countries in almost all respects. First,
there is gap between the family size women say they want and the family size
they actually have: the “KAP gap.” In some countries, for example, Colombia,
Egypt, and Nigeria, women are close to having the total number of children they
want; in fact, in Colombia, women say they are having exactly the number they
want. (At the same time, 38 percent of Colombian women reported that their
latest birth had been unintended, with intentionality divided almost equally be-
tween unwanted and mistimed births.) In contrast, in Guatemala, Jordan, Kenya,
Pakistan, and the Philippines, the gap between the total number of children women
want and the number they actually have was large. Not surprisingly, in countries
where national policies discourage more than two children per family, notably
China and Indonesia, some women would like more children than they actually
have. However, the same was true in countries where there are no constraining
policies—France, Japan, Mexico, Thailand, and the United States (Guttmacher
Institute 1995a).

The structure of unintendedness of the most recent birth varies internally
according to the percentage of mistimed as opposed to unwanted pregnancies